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(57) Disclosed is an ink tank coupling method for an 
ink jet recording apparatus comprising a recording head 
(101), an ink supply needle, and a moving unit for mov- 
ing the ink supply needle to a predetermined position, 
the recording apparatus being able to detachably mount 
an ink tank (1) containing ink supplied to the recording 
head. The method comprises a step of holding and fixing 
the ink tank (1) to a predetermined position by releasing 
a movement preventing unit which prevents movement 
of the ink supply needle caused by the moving unit, and 
pressing the ink tank (1 ) to abut a reference surface with 
an operation of attaching the inktank (1 ) to the recording 
apparatus, and a step of inserting the ink supply needle 
to the predetermined position in the ink tank (1 ) by the 
moving unit after the holding and fixing step. Disclosed 
also an ink jet recording apparatus and an ink tank (1) 
adapted for carrying out the inktank (1) coupling method 
with a relatively simple construction and with higher re- 
liability of the coupling, while allowing users to recognize 
the proper coupling of the ink tank (1 ). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to an ink tank 
coupling method for use with a liquid ejection recording 
apparatus in which a liquid such as ink is ejected to carry 
out recording, an ink jet recording apparatus, and an ink 
tank for use in the ink jet recording apparatus. More par- 
ticularly, the present invention relates to an ink tank cou- 
pling method for use with a liquid ejection recording ap- 
paratus which is employed in an ink jet printing system 
consuming a large amount of ink, an ink jet recording 
apparatus, and a large-capacity ink tank mounted on the 
ink jet recording apparatus. 

Description of the Related Art 

[0002] An ink tank (liquid storing container) for use in 
an ink jet recording apparatus is constructed to be de- 
tachably attached to an ink tank unit, which serves as 
an ink tank receiving portion of the recording apparatus, 
in order that the ink tank can be easily replaced when 
ink is exhausted. The ink tank has an ink supply port 
which is closed by a rubber plug to prevent leakage of 
ink when the ink tank is handled alone. The ink tank unit 
includes a hollow needle or the like which is provided in 
its connecting portion to the ink tank. By connecting the 
ink tank unit to the ink supply port of the ink tank, ink 
can be supplied from the ink tank, 
[0003] Japanese Patent Laid-Open No. 1-141 750, for 
example, discloses a detailed construction of an ink tank 
unit which enables such an ink tank to be mounted on 
an ink jet recording apparatus, and an ink tank coupling 
method. According to the known related art as disclosed 
in that publication, the ink tank has an ink supply port 
provided in its front portion taking in the direction in 
which the ink tank is inserted into the ink tank unit so 
that the direction in which the ink tank is inserted into 
the ink tank unit is the same as the direction in which 
the ink supply port of the ink tank is connected to an ink 
supply path in the ink jet recording apparatus. When 
coupling the ink tank unit and the ink tank with each oth- 
er, positioning of the ink tank relative to the ink tank unit 
and insertion of the hollow needle into the ink supply 
port are effected with one action. 
[0004] The direction in which the ink tank is inserted 
into the ink tank unit depends on the shape and size of 
the ink tank. In some cases, the ink tank is horizontally 
inserted into the ink tank unit as disclosed in the above- 
mentioned Japanese Patent Laid-Open No. 1-141750, 
and in other cases, the ink tank is ventrally inserted into 
the ink tank unit from above as disclosed in Japanese 
Patent Laid-Open No. 9-076525. In any case, the direc- 
tion in which a needle is inserted is opposed to the di- 
rection in which the ink tank is inserted. 



[0005] Meanwhile, in a large-sized ink jet recording 
apparatus having a high printing duty and consuming a 
large amount of ink, a large-capacity ink tank capable 
of containing an amount of ink, for example, not less 
than 200 cc, more preferably not less than 500 cc, is 
often employed to hold down the frequency of replace- 
ment of ink tanks. 

[0006] With a container having such a large size, how- 
ever, the following specific problems due to an increase 
of the container size arise in point of connection to an 
ink tank unit. 

[0007] Specifically, because the container contains a 
large amount of liquid and the container including the 
liquid has large total weight, users sometimes cannot 
clearly recognize whether an ink supply needle is ap- 
propriately connected at the same time as upon the con- 
tainer being attached to the ink tank unit, including even 
the case that the needle and an ink supply port are shift- 
ed in positional relationship between them. As a result, 
an extra force is imposed on a coupled portion between 
the container and the ink supply unit due to a condition 
where the needle and the ink supply port are not posi- 
tively connected to each other. This raises a risk that ink 
may leak from the coupled portion, or in the worst case, 
the coupled portion may be damaged; for example, the 
needle may be bent. 

[0008] Also, because of the above-mentioned con- 
tainer having a large size, if an ink tank is designed to 
be positioned to a point remote from the coupled portion 
when attached to the recording apparatus, the container 
is required to be manufactured with high accuracy in or- 
der to realize positive coupling. 

[0009] Particularly, in such a construction that the di- 
rection in which the needle is inserted is opposed to the 
direction in which the ink tank is inserted, if the ink tank 
is fixed offset from a predetermined position, an extra 
force is imposed on the coupled portion due to a condi- 
tion where the needle and the ink supply port are not 
positively connected to each other, thus resulting in a 
risk that ink may leak from the coupled portion, or in the 
worst case, the coupled portion may be damaged; for 
example, the needle may be bent. 

SUMMARY OF THE INVENTION 

[001 0] A first object of the present invention is to solve 
the problems set forth above, and to provide an ink tank 
coupling method, an ink jet recording apparatus, and an 
ink tank, by which position accuracy of a coupled portion 
between an ink tank and an ink tank unit is improved to 
enhance reliability of the coupling with a relatively sim- 
ple construction, while allowing users to recognize the 
proper coupling of the ink tank. 

[0011] A second object of the present invention is to, 
in addition to or apart from the above first object, provide 
an ink tank coupling method, an ink jet recording appa- 
ratus, and an ink tank, by which position accuracy of a 
coupled portion between an ink tank and an ink tank unit 
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is improved to enhance reliability of the coupling with a 
relatively simple construction. 

[0012] Still another object of the present invention is 
to, in addition to or apart from the above first and second 
objects, provide an ink tank which can protect an ink 
supply port against an external shock caused upon a 
drop so that the ink tank is more positively coupled to a 
recording apparatus capable of mounting the ink tank 
on it. 

[0013] To achieve the above first object, the present 
invention provides an ink tank coupling method for an 
ink jet recording apparatus comprising a recording head 
for ejecting ink to carry out recording, an ink supply nee- 
dle for supplying the ink to the recording head, and mov- 
ing means for moving the ink supply needle to a prede- 
termined position, the ink jet recording apparatus being 
able to detachably mount an ink tank containing ink sup- 
plied to the recording head, the method comprising a 
holding and fixing step of holding and fixing the ink tank 
to a predetermined position by releasing movement pre- 
venting means which prevents movement of the ink sup- 
ply needle caused by the moving means, and pressing 
the ink tank to abut a reference surface with an operation 
of attaching the ink tank to the ink jet recording appara- 
tus, and an ink supply needle inserting step of inserting 
the ink supply needle to the predetermined position in 
the ink tank by the moving means after the holding and 
fixing step. 

[0014] Also, the present invention provides an ink jet 
recording apparatus comprising a recording head for 
ejecting ink to carry out recording, an ink supply needle 
for supplying the ink to the recording head, and moving 
means for moving the ink supply needle to a predeter- 
mined position, the ink jet recording apparatus being 
able to detachably mount an ink tank containing ink sup- 
plied to the recording head, wherein the ink jet recording 
apparatus further comprises a reference surface 
against which the ink tank is fixedly held, and movement 
preventing means for preventing movement of the ink 
supply needle caused by the moving means, the move- 
ment preventing means being released upon the ink 
tank being attached to the ink jet recording apparatus. 
[001 5] According to the ink tank coupling method and 
the ink jet recording apparatus set forth above, it is pos- 
sible to avoid a risk that may injure users due to such a 
false operation as when any other ink tank than desired 
is inserted, and to keep the needle from being damaged. 
Further, since the needle is inserted after a coupling por- 
tion of the ink tank has been positioned, positional ac- 
curacy of coupling portions of the ink tank and an ink 
tank unit of the recording apparatus can be increased 
to improve reliability of the coupling, and users can rec- 
ognize that the ink tank has been coupled to the ink tank 
unit. 

[001 6] The first object of the present invention can be 
achieved by the ink tank coupling method and the ink 
jet recording apparatus set forth above. In addition, the 
following specific advantages can be obtained by meet- 



ing more preferable conditions below. 
[0017] One of the more preferable conditions is that 
a direction of insertion of the inktank is substantially per- 
pendicular to a direction of insertion of the ink supply 

5 needle. This feature provides an advantage that the in- 
sertion of the ink supply needle does not affect the ink 
tank in the direction of insertion of the ink tank in which 
the position of the ink tank is more likely to shift, and 
therefore more positive coupling is realized. Further, 

10 with the above feature, a connecting portion of the ink 
tank to the exterior can be disposed at the top of the ink 
tank, and ink leakage can be avoided effectively. 
[0018] Also, by preventing wrong attachment of the 
ink tank before releasing the movement preventing 

15 means, the ink tank can be more reliably prevented from 
being attached falsely. 

[0019] By providing at least two types of the move- 
ment preventing means in the holding and fixing step, 
the needle is avoided from being damaged inadvertently 

20 even if one of the movement preventing means should 
malfunction, and the movement preventing means can 
be constructed to have increased strength. 
[0020] By urging the ink tank by the moving means in 
a direction to abut the reference surface, more positive 

25 coupling can be realized. 

[0021] On the other hand, to achieve the above sec- 
ond object, the present invention provides an ink tank 
coupling method for an ink jet recording apparatus com- 
prising a joint needle capable of being connected to an 

30 ink tank containing ink used for recording, and moving 
means for moving the joint needle to a predetermined 
position, the ink jet recording apparatus being able to 
detachably hold the ink tank provided with a projected 
portion for connection to the joint needle, the method 

35 comprising a pressing step of inserting the ink tank in a 
direction perpendicular to the direction in which the nee- 
dle is moved by the moving means, and pressing the 
projected portion to abut a reference surface parallel to 
the direction of movement of the needle. 

40 [0022] Also, the present invention provides an ink jet 
recording apparatus comprising a joint needle capable 
of being connected to an ink tank containing ink used 
for recording, moving means for moving the joint needle 
to a predetermined position, holding means being able 

45 to detachably hold the inktank provided with a projected 
portion for connection to the joint needle, and a refer- 
ence surface against which the projected portion is fix- 
edly held, wherein a direction of movement of the joint 
needle caused by the moving means is perpendicular 

50 to a direction of insertion of the ink tank into the holding 
means, and is parallel to the reference surface. 
[0023] According to the ink tank coupling method and 
the ink jet recording apparatus setforth above, since the 
direction of insertion of the ink tank is substantially per- 

55 pendicular to the direction of insertion of the needle 
caused by the moving means, the insertion of the needle 
does not affect the ink tank in the direction of insertion 
of the ink tank in which the position of the ink tank is 
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more likely to shift, and therefore more positive coupling 
is realized. Further, since a connecting portion of the ink 
tank to the exterior can be disposed at the top of the ink 
tank, ink leakage can be avoided effectively. Since the 
ink tank is positioned with the aid of the projected portion s 
which serves as a coupling portion to the recording ap- 
paratus, it is possible to increase positional accuracy of 
the coupling portions of the ink tank and the ink tank unit 
and to improve reliability of the coupling by increasing 
accuracy of a part of the tank, i.e., the projected portion, 
rather than accuracy of the entire tank. 
[0024] The second object of the present invention can 
be achieved by the ink tank coupling method and the ink 
jet recording apparatus set forth above. In addition, the 
following specific advantages can be obtained by meet- 
ing more preferable conditions below. 
[0025] One of the more preferable conditions is that 
the reference surface comprises a first reference sur- 
face perpendicular to the direction of insertion of the ink 
tank, and a second reference surface perpendicular to 
the first reference surface, and the pressing step in- 
cludes a first pressing step of pressing the projected por- 
tion to abut the first reference surface, and a second 
pressing step of pressing the projected portion to abut 
the second reference surface. This feature further in- 
creases the positional accuracy. 
[0026] Further, when coupling an ink tank including a 
plurality of projected portions, one of the plurality of pro- 
jected portions is pressed to abut the first reference sur- 
face, and at least two of the plurality of the projected 
portions are pressed to abut the second reference sur- 
face. With this feature, in an ink jet recording apparatus 
which employs inks of multiple colors, the ink tank can 
be prevented from wobbling in the direction of insertion 
thereof and more positive coupling can be realized with- 
out wasteful use of a space. In this connection by con- 
structing the holding means to include, as a pressing 
means, a click member for urging the projected portions 
which abuts the first reference surface, users can sense 
a more positive click feel and can more easily recognize 
that the ink tank has been positioned. 
[0027] Moreover, the present invention provides an 
ink tank for use in the ink jet recording apparatus set 
forth above. 

[0028] According to the present invention, in an ink 
tank including an ink containing portion for containing 
ink, the ink tank comprises a substantially cylindrical first 
projected portion having a communicating portion for 
communicating the ink containing portion with the exte- 
rior, and a substantially cylindrical second projected por- 
tion having a communicating portion for leading out the 
ink in the ink containing portion to the exterior, the first 
and second projected portions being both provided on 
a surface opposing to a bottom surface of the ink tank, 
a grip portion provided at a rear end of the ink tank in 
the direction of insertion thereof, and a vertical surface 
portion extending upward from the grip portion perpen- 
dicularly to the bottom surface of the ink tank in an op- 



posed relation to the first and second projected portions, 
the second projected portion being provided in an area 
between the vertical surface portion and the first project- 
ed portion, the vertical surface portion having an upper 
end at a higher level from the bottom surface than end 
faces of the communicating portions of the first and sec- 
ond projected portions, the second projected portion be- 
ing positioned at a level lower than a line connecting the 
upper end of the vertical surface portion and the end 
face of the communicating portion of the first projected 
portion. 

[0029] With the ink tank set forth above, since the sec- 
ond projected portion for supplying the ink is positioned 
at a level lower than the line connecting the upper end 
of the vertical surface portion and the end face of the 
communicating portion of the first projected portion, the 
second projected portion is prevented from directly con- 
tacting the ground and is protected in the even of drop 
of ink tank. Therefore, an ink tank is provided which can 
be more reliably coupled to a recording apparatus ca- 
pable of mounting the ink tank on it. 
[0030] A desired construction for protecting the sec- 
ond projected portion more reliably can be obtained by 
providing a slope between the vertical surface portion 
and the surface opposing to the bottom surface, and a 
rib on the slope. 

[0031] Further, by causing the moving means to urge 
the vertical surface portion of the ink tank in a direction 
to abut the reference surface, there is provided an ink 
tank which can be more positively coupled to the record- 
ing apparatus set forth above. Here, the communicating 
portion of the ink tank of the present invention may be 
formed as an opening beforehand, or may be sealed by 
a rubber plug or the like and then pierced by, e.g., an 
ink supply needle of an ink jet recording apparatus for 
communication. 

[0032] According to another form of the present inven- 
tion, in an ink tank including an ink containing portion 
for containing ink, the ink tank comprises a bottom sur- 
face provided with three projections for supporting the 
ink tank, an ink supply portion for leading out the ink in 
the ink containing portion to the exterior, a top surface 
opposing to the bottom surface, a plurality of lateral sur- 
faces adjacent to the bottom surface and the top sur- 
face, the plurality of lateral surfaces including one set of 
opposing surfaces extended in a lengthwise direction of 
the ink tank, and a grip portion provided at one end of 
the ink tank in the lengthwise direction thereof insertion 
thereof, two of the three projections being provided on 
the bottom surface in an opposed relation in areas near 
the opposing surfaces of the plurality of lateral surfaces, 
the ink supply portion being provided in an area of the 
top surface opposing to an area locating on or within 
lines connecting the three projections. 
[0033] With the ink tank set forth above, since the tank 
is supported by three projections, a force generated up- 
on the insertion of the needle into the tank unit is borne 
by the projections rather than the entire bottom surface 
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of the tank. It is hence possible to provide an ink tank 
which is less affected upon the insertion of the needle 
depending on product variations of ink tanks. 
[0034] Note that the term "ink" used in this specifica- 
tion implies all kinds of liquids ejected from an ink jet 
recording head, and therefore includes, for example, a 
printing improvement liquid such as a treatment liquid 
used to improve permeation of ink into recording paper. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] Fig. 1 is a perspective view showing an ap- 
pearance of an ink jet recording apparatus as one em- 
bodiment of a liquid ejection recording apparatus to 
which the present invention is applicable. 
[0036] Fig. 2 is a schematic explanatory view showing 
one example of a liquid resupply system for use in the 
liquid ejection recording apparatus of Fig. 1. 
[0037] Figs. 3A and 3B are three-dimensional per- 
spective views of an ink tank according to a first embod- 
iment of the present invention. 

[0038] Fig. 4 is a front view of an ink tank unit accord- 
ing to the first embodiment of the present invention. 
[0039] Fig. 5 is a side sectional explanatory view of 
the inktank unit according to the first embodiment of the 
present invention. 

[0040] Fig. 6 is a side sectional view for explaining a 
principal part of Fig. 5. 

[0041] Figs. 7A and 7B are sectional views taken 
along A - A and B - B, respectively, of the ink tank unit, 
shown in Fig. 4, according to the first embodiment of the 
present invention. 

[0042] Fig. 8 is a side sectional view showing the ink 
tank and the ink tank unit according to the first embod- 
iment of the present invention at the time when insertion 
of the ink tank is started. 

[0043] Figs. 9A and 9B are explanatory views show- 
ing the ink tank and the ink tank unit according to the 
first embodiment of the present invention at the time 
when insertion of the ink tank is started. 
[0044] Fig. 1 0 is a side sectional view showing the ink 
tank and the ink tank unit according to the first embod- 
iment of the present invention while the ink tank is being 
inserted into the ink tank unit. 

[0045] Figs. 11 A and 11 B are explanatory views 
showing the ink tank and the ink tank unit according to 
the first embodiment of the present invention while the 
ink tank is being inserted into the ink tank unit. 
[0046] Fig. 12 is an explanatory view showing the ink 
tank and the ink tank unit according to the first embod- 
iment of the present invention at the time when the ink 
tank has been inserted into the ink tank unit. 
[0047] Figs. 13A and 13B are explanatory views 
showing the ink tank and the ink tank unit according to 
the first embodiment of the present invention when the 
ink tank has been inserted into the ink tank unit. 
[0048] Fig. 1 4 is a side sectional view of the ink tank 
and the ink tank unit according to the first embodiment 



of the present invention, showing the operation of de- 
pressing a lever. 

[0049] Fig. 15 is a side sectional view of the ink tank 
and the ink tank unit according to the first embodiment 
s of the present invention, showing the operation of de- 
pressing the lever. 

[0050] Fig. 1 6 is a sectional view of a principal part of 
an ink tank unit according to a second embodiment of 
the present invention. 

[0051] Fig. 1 7 is a side sectional view of the principal 
part of the ink tank unit, shown in Fig. 16, according to 
the second embodiment of the present invention. 
[0052] Figs. 18A and 18B are sectional views of a 
principal part of an ink tank unit according to a third em- 
bodiment of the present invention. 
[0053] Fig. 19A is a three-dimensional perspective 
view of an ink tank according to a fourth embodiment of 
the present invention, and Fig. 19B is an explanatory 
view of a principal part of an ink tank unit according to 
the fourth embodiment. 

[0054] Fig. 20A is a three-dimensional perspective 
view of an ink tank according to a fifth embodiment of 
the present invention, and Fig. 20B is an explanatory 
view of a principal part of an ink tank unit according to 
the fifth embodiment. 

[0055] Figs. 21 A and 21 B are three-dimensional per- 
spective views for explaining an ink tank according to a 
sixth embodiment of the present invention. 
[0056] Fig. 22A is a plan view of the ink tank according 
to the sixth embodiment of the present invention, and 
Fig. 22B is a side view of the ink tank according to the 
sixth embodiment of the present invention. 
[0057] Fig. 23 is an explanatory view of a principal part 
of an ink tank unit according to the sixth embodiment. 
[0058] Figs. 24A to 24C are explanatory views for ex- 
plaining a mechanism for preventing wrong attachment 
between the ink tank and the ink tank unit according to 
the sixth embodiment of the present invention. 
[0059] Fig. 25 is an explanatory view for explaining 
the mechanism for preventing wrong attachment be- 
tween the ink tank and the ink tank unit according to the 
sixth embodiment of the present invention. 
[0060] Figs. 26 A and 26B are explanatory views for 
explaining a modification of the ink tank unit according 
to the sixth embodiment of the present invention. 
[0061] Figs. 27A and 27B are three-dimensional per- 
spective views for explaining modifications of the ink 
tank according to the sixth embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0062] Preferred embodiments of the present inven- 
tion will be described below with reference to the draw- 
ings. 

[0063] First, one form of a construction of an ink jet 
recording apparatus, on which an ink tank unit of the 
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present invention can be mounted, and an ink supply 
path therein will be described with reference to Figs. 1 
and 2. Fig. 1 is a perspective view showing an appear- 
ance of an ink jet recording apparatus as one embodi- 
ment of a liquid ejection recording apparatus to which s 
the present invention is applicable, and Fig. 2 is a sche- 
matic explanatory view showing one example of a liquid 
resupply system for use in the liquid ejection recording 
apparatus of Fig. 1 . Note that an ink tank unit and an ink 
tank, described later, according to the present invention 
are also of course applicable to other lorms of liquid 
ejection recording apparatus rather than being limited 
to the illustrated embodiment. 

[0064] As shown in Fig. 1 , a head carriage 1 04 and a 
supply carriage 105 are fitted over two main scan rails 
1 07, which are disposed parallel to each other, such that 
both the carriages are slidable in the direction of arrow 
A. An ejection head unit 101 for ejecting ink in accord- 
ance with a recording signal is mounted on the head car- 
riage 104. 

[0065] Corresponding to inks of six colors, i.e., deep 
cyan, light cyan, deep magenta, light magenta, yellow 
and black, the ejection head unit 101 has nozzles ar- 
ranged in plural number for each color, and the nozzles 
are each provided with an electro-thermal transducer for 
generating thermal energy adapted for ejection of the 
ink. The ink is supplied tothe interior of the ejection head 
unit 101 based on a capillary phenomenon developed 
in the nozzles. The ink forms a meniscus in a plane (re- 
ferred to as a "nozzle plane" hereinafter) in which the 
nozzles of the ejection head unit 101 are opened, and 
the nozzles are kept filled with the ink. Further, the ejec- 
tion head unit 1 01 is covered by a head cover 1 06 along 
with a driving board for driving the ejection head unit 
101. The driving board of the ejection head unit 101 is 
connected through a flat cable 113 to a board box 114 
in which a control board and so forth for controlling op- 
eration of the entire recording apparatus are housed. 
[0066] On the other hand, a sub-tank 1 03 for supply- 
ing ink to the ejection head unit 101 is mounted on the 
supply carriage 105. The interior of the sub-tank 103 is 
divided into six chambers corresponding to the inks of 
six colors in a one-to-one relation, and these chambers 
are connected by resin-made tubes to corresponding 
portions of the ejection head unit 101. Below the sub- 
tank 103, six main tanks (ink tanks) 102 for containing 
ink supplied to the sub-tank 1 03 are held in a main tank 
unit (ink tank unit) 120 described later. The detailed 
structure of the ink tank unit is omitted in Fig. 1. 
[0067] The main tank 102 has a larger capacity than 
the sub-tank 1 03, and is able to contain 500 - 1 000 cm 3 
of ink in this embodiment. As with the sub-tanks 103, 
the main tanks 102 are also provided corresponding to 
the inks of six colors in a one-to-one relation, and are 
connected by resin-made tubes to the corresponding 
chambers of the sub-tank 103. Thus, the ink contained 
in the main tank 1 02 is supplied to the sub-tank 1 03 and 
held in it, followed by being supplied to the ejection head 
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unit 101 from the sub-tank 103. 

[0068] The head carriage 1 04 and the supply carriage 
105 are each joined with a timing belt, and are recipro- 
cally scanned in the direction of arrow A with the timing 
belt driven to run by a main scan motor 1 08. A platen 
109 is provided in a position opposed to the nozzles of 
the ejection head unit 101 . A sheet of recording paper 
115 is advanced over the platen 109 in the direction of 
arrow B. The sheet of recording paper 115 is intermit- 
tently advanced at a predetermined pitch for each scan 
of the carriages, and ink is ejected from the ejection 
head unit 101 for recording while the sheet of recording 
paper 115 is advanced. 

[0069] Further, at a position within an area in which 
the ejection head unit 101 is scanned, but outside an 
area in which recording is made on the sheet of record- 
ing paper 115, a head restoring system 110 for main- 
taining a good ink ejection characteristic of the ejection 
head unit 101 . The head restoring system 110 includes 
a cap 117 for capping the ejection head unit 101 , and a 
blade 111 for cleaning the nozzle plane of the ejection 
head unit 101 . The position of the ejection head unit 101 
where the unit 101 faces the cap 117 is called a home 
position. 

[0070] Next, one embodiment of an ink path between 
the ink tank and the ejection head unit of the liquid ejec- 
tion recording apparatus shown in Fig. 1 , and a detailed 
construction of the ink path will be described with refer- 
ence to Fig. 2. Although the ink jet recording apparatus 
of this embodiment employs inks of plural colors, as 
mentioned above, and the ink path is provided for each 
color, Fig. 2 shows the path of ink of one color because 
the ink path has the same construction for each color. 
[0071] As shown in Fig. 2, a main tank (ink tank) 202 
and a sub-tank 203 are connected to each other by a 
main tube 226. One end portion of the main tube 226 
connected to the main tank 202 is provided with a hollow 
needle (not shown) like a syringe needle, and is con- 
nected to a rubber plug 228 of the main tank. An open- 
to-atmosphere pipe 232 is inserted into the main tank to 
make it open tothe atmosphere, and the ink in the main 
tank can be led out through a tube 229 extending from 
the rubber plug 228. 

[0072] The other end portion of the main tube 226 is 
inserted into the sub-tank 203 : and a filter 225 for pre- 
venting ingress of foreign matters to the interior of the 
sub-tank 203 is attached to the tube end. The end of the 
main tube 226, which is inserted into the sub-tank 203, 
locates at a position lower than a level indicated by (E). 
Also, a one-way valve 227, which is opened only when 
ink flows from the main tank 202 to the sub-tank 203, is 
disposed in the main tube 226 so that the ink is prevent- 
ed from flowing reversely from the sub-tank 203 to the 
main tank 202. A negative pressure generating pump 
219 is disposed between the check valve and the sub- 
tank. 

[0073] To detect an amount of ink remaining in the 
sub-tank 203, the sub-tank 203 is provided with an 
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amount-of-remaining-ink sensor 223 which is made up 
of three electrode needles a, b, c inserted into the sub- 
tank 203 from an upper end thereof. Of the electrode 
needles a, b, c, the two electrode needles a, b are in- 
serted such that their ends reach the level indicated by 
(E), while the remaining electrode needle c is inserted 
such that its end reaches a level indicated by (F). The 
amount of ink in the sub-tank 203 is detected by supply- 
ing a low-voltage current to each of the electrode nee- 
dles a, b, c and detecting continuity between the elec- 
trode needles a, b, c through the ink. More specifically, 
if a surface level of the ink is lower than the level (E), 
continuity between the electrode needles a and b is not 
detected, whereupon ink is supplied from the main tank 

202 to the sub-tank 203 as described later. If a surface 
level of the ink is higher than the level (F), continuity 
between the electrode needles a and c is detected, 
whereupon supply of ink to the sub-tank 203 is stopped. 
[0074] Further, an atmosphere communicating hole 
224 is provided in an upper portion of the sub-tank 203 
at a position higher than the level indicated by (F). 
[0075] A bottom portion of the sub-tank 203 and an 
ejection head unit 201 are connected to each other by 
a sub-tube 234. Thus, ink is supplied from the sub-tank 

203 to the ejection head unit 201 based on a capillary 
phenomenon developed in nozzles of the ejection head 
unit 201 . In this embodiment, the ejection head unit 201 
is arranged such that a height a from the position indi- 
cated by (E) to the nozzle plane of the ejection head unit 
201 is 50 mm, and a height b from the position indicated 
by (F) to the nozzle plane of the ejection head unit 201 
is 1 0 mm. With this arrangement, ink in the ejection head 
unit 201 forms a meniscus in the nozzle plane and the 
nozzles are kept filled with the ink. 

[0076] On the other hand, the sub-tube 234 is con- 
nected to the sub-tank 203 and the ejection head unit 
201 at a position lower than the level indicated by (E). 
[0077] The cap 217 for capping the ejection head unit 
201 is connected to a waste ink tank 221 by a suction 
tube. The suction tube is associated with a suction pump 
21 8. When the suction pump 21 8 is driven in a condition 
where the ejection head unit 201 is capped by the cap 
217, ink in the ejection head unit 201 is sucked into the 
cap 217 and is drained to the waste ink tank 221 through 
the suction tube. 

[0078] Incidentally, the suction pump 218 and the 
negative pressure generating pump 21 9 are tube pumps 
and driven by pump motors 222, 220, respectively. 
[0079] In the construction described above, the liquid 
resupply operation is performed along with the record- 
ing operation. First, printing (recording) is carried out on 
a sheet of recording paper by ejecting ink from the ejec- 
tion head unit 201 in accordance with a recording signal, 
while reciprocal scan of the ejection head unit 201 and 
feeding of the sheet of recording paper in units of pitch 
are repeated. During a period of printing, the suction 
pump 218 and the negative pressure generating pump 
219 are held stopped. 



[0080] When the ink in the sub-tank 203 is consumed 
and the surface level of the ink in the sub-tank 203 low- 
ers than the level indicated by (E) with repetion of re- 
cording on sheets of recording paper, continuity be- 
5 tween the electrode needles a and b of the amount-of- 
remaining-ink sensor 223 is lost, whereupon it is detect- 
ed that the amount of ink remaining in the sub-tank has 
become small. 

[0081] Upon discontinuity between the electrode nee- 
10 dies a and b being detected, the recording carried out 
on a sheet of recording paper at that time is temporarily 
suspended, and the ejection head unit 201 is returned 
to the home position where the ejection head unit is 
capped by the cap 217. The negative pressure gener- 
is ating pump 219 is then driven to resupply the ink in the 
main tank 202 to the sub-tank 203. 
[0082] At this time, since the ejection head unit 201 is 
capped, the ink is kept from returning from the ejection 
head unit 201 to the sub-tank 203. Also, when the ink in 
20 the main tank 202 is supplied to the sub-tank 203, for- 
eign matters in the ink are removed by the filter 225 at- 
tached to the end of the main tube 226. Then, when the 
ink in the main tank 202 is exhausted, it is replaced by 
new one. 

25 [0083] Next, an ink tank unit (main tank unit) receiving 
an ink tank (main tank) for a liquid ejection recording 
apparatus and the ink tank received in the ink tank unit, 
which are features of the present invention, will be de- 
scribed in connection with six embodiments below. 

30 

(First Embodiment) 

[0084] Figs. 3 to 7 are explanatory vie ws of an inktank 
unit (main tank unit) receiving an ink tank (main tank) 

35 for a liquid ejection recording apparatus and the ink tank 
received in the ink tank unit according to the first em- 
bodiment of the present invention. 
[0085] The ink tank attached to the in k tank unit of the 
present invention will be first described with reference 

40 to three-dimensional perspective views shown in Figs. 
3A and 3B. Fig. 3A is a three-dimensional perspective 
view of the ink tank in a state where a connecting portion 
of the ink tank to needles of the ink tank unit, described 
later, is positioned at the top (i.e., in a posture during 

45 use), and Fig. 3B is a three-dimensional perspective 
view for explaining a bottom surface of the ink tank. 
[0086] A main tank 1 comprises a rigid housing 1 1 and 
can contain a liquid, such as ink, directly inside the hous- 
ing 11. The main tank 1 includes a first cap 2 in the form 

so of a first projected portion having an atmosphere com- 
municating port 12 through which the atmosphere is in- 
troduced to the interior of the housing 1 1 , a second cap 
3 in the form of a second projected portion having an ink 
supply port 13 through which the liquid in the housing 

55 1 1 is led out to the exterior, the first and second caps 2, 
3 being provided on a top surface opposed to the bottom 
surface of the main tank on which a wrong attachment 
preventing member 9 is provided, and the wrong attach- 
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ment preventing member 9 provided on the bottom sur- 
face of the main tank. 

[0087] Because the ink supply port and the atmos- 
phere communicating port are provided in the top sur- 
face of the main tank opposed to the bottom surface £ 
thereol and the later-described needles of the ink tank 
unit are inserted from above, it is possible to prevent ink 
from leaking from a coupled portion between the inktank 
and the ink tank unit and to keep the ink tank unit from 
being stained with the ink even if improper coupling 
should be made when the ink tank is coupled to the ink 
tank unit. 

[0088] The atmosphere communicating port 12 and 
the ink supply port 13 are closed by respective rubber 
plugs (not shown) fitted in the first and second caps in 
the form of projected portions so that the liquid inside 
the ink tank is prevented from leaking to the exterior in- 
advertently. Though not shown in Fig. 3, a tube 14 is 
provided in the housing 1 1 to extend from the ink supply 
port 13 to a position near the housing bottom (see Fig. 
15). Even in a posture of the ink tank shown in Fig. 3, 
therefore, the liquid contained in the housing can be led 
out to the exterior through the tube 14 connected to the 
ink supply port upon suction from the exterior. 
[0089] The first cap 2 and the second cap 3 are pro- 
vided on the same surface opposed to the bottom sur- 
face of the main tank 1 , and an end of that surface on 
the side of the first cap, i.e., an end of that surface on 
the front side in the direction, described later, in which 
the main tank is inserted, provides a lock release portion 
4 which serves as a means for releasing a lock member 
on the main tank unit. Providing the lock member releas- 
ing means in a front portion of the inktank makes it easily 
realizable to provide the lock member on the ink tank 
unit at a position to which the user's hand is hard to ac- 
cess, and to detect wrong attachment of the ink tank be- 
fore release of the lock member in the later-described 
operation of inserting the ink tank. 
[0090] Also, in this embodiment, the first and second 
caps each have a substantially cylindrical shape, and 
are arranged such that axes of the first and second caps 
are substantially aligned with each other and the first 
cap is positioned on the front side when viewed in the 
direction of insertion of the ink tank. 
[0091] On the top surface opposed to the bottom sur- 
face of the main tank on the side of the second cap (i. 
e., on the rear side in the direction of insertion of the 
main tank), there are provided a slope which is extended 
upward to a level higher than the height of an end face 
of each cap opening, and a cap protecting rib 5 which 
serves to prevent the second cap 3f rom being damaged 
upon a drop of the main tank. 

[0092] Further, an end of the slope on the higher side 
(i.e., a rear end of the slope in the direction of insertion 
of the main tank) has a vertical surface portion 6 with 
which a lever of the main tank unit engages to fix the 
main tank. The vertical surface portion 6 is substantially 
perpendicular to the bottom surface of the main tank, 



and is parallel to the cylindrical portions of the first and 
second caps. The vertical surface portion 6 has a lower 
end extending downward to a position slightly lower in 
the vertical direction than the cylindrical portions of the 
first and second caps, and an upper end extending up- 
ward to a position higher than the openings of the first 
and second caps. 

[0093] Moreover, the height of the second cap is se- 
lected to position under a line connecting the end face 
of the first cap, where the atmosphere communicating 
port is opened, and an upper end of the vertical surface 
portion 6. Accordingly, if the main tank should be 
dropped, the second cap does not directly strike against 
the ground and is prevented from being damaged upon 
a drop. Thus, in the ink tank of this embodiment, a cou- 
pled portion of the inktank to the ink tank unit is protect- 
ed to realize that the ink tank can be more positively 
coupled to a recording apparatus (described later) ca- 
pable of mounting the ink tank on it. Note that the cap 
protecting rib 5 is not an essential component, but the 
provision of the rib enables the second cap to be pro- 
tected more positively 

[0094] Below the vertical surface portion 6, holes pen- 
etrating the housing are formed to provide a grip portion 
7 and a catch ring 8 both projecting from the vertical 
surface portion 6 so that users can easily handle the 
main tank when it is carried with them and removed from 
the main tank unit. In this embodiment, the grip portion 
7 and the catch ring 8 are constructed of hollow portions 
which communicate with the interior of the housing and 
can contain an ink, allowing a liquid to be filled in those 
portions as well. With the presence of those portions, 
the amount by which ink can be contained in the main 
tank is increased. 

[0095] The wrong attachment preventing member 9 
provided on the bottom surface of the main tank com- 
prises two lines of pawls 1 0. Cutting out an unnecessary 
portion of the pawls 1 0 causes the member 9 to prevent 
wrong attachment of the main tank unit. The wrong at- 
tachment preventing member 9 is provided at afront end 
of the bottom surface in the direction of insertion of the 
main tank. 

[0096] Next, the ink tank unit of the present invention, 
to which the ink tank shown in Fig. 3 is attached, will be 
described with reference to Figs. 4 to 7. Figs. 4 and 5 
are explanatory views for explaining the entire ink tank 
unit of the present invention; Fig. 4 is a front view of a 
main tank unit 20 and Fig. 5 is a side sectional explan- 
atory view thereof. Fig. 6 shows a principal part of the 
structure of the main tank unit shown in Fig. 5, and Figs. 
7A and 7B are sectional views taken along A - A and B 
- B in Fig. 5, respectively. 

[0097] The ink tank unit (main tank unit) 20 of this em- 
bodiment receives one or a plurality of main tanks 1 (tak- 
ing here as an example a unit receiving six tanks). The 
main tank unit 20 comprises a bottom plate 21 at the 
bottom of a housing, and a top plate 24 at the top of the 
housing. The bottom and top plates 21 , 24 are connect- 
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ed at opposite ends by a left chassis 22 and a right chas- 
sis 23. Between the bottom and top plates 21 , 24, a cen- 
tral plate 25 is provided to extend between the left chas- 
sis 22 and the right chassis 23 for enhancing rigidity of 
the housing in cooperation with a rear chassis 32 (de- 
scribed later), etc. 

[0098] Numeral 26 denotes a lower guide for guiding 
a bottom portion of the main tank 1 , and 27 denotes an 
upper guide for guiding a top portion of the main tank 1 . 
Tank biasing springs 28, 29, which serve as second bi- 
asing means for biasing the main tank 1 to a second 
reference surface (described later), are provided on the 
right side of a recess of the lower guide 26 in which the 
main tank is received. The tank biasing springs 28, 29 
press the main tank 1 to the left for properly positioning 
the bottom portion of the main tank 1 . Adjacent portions 
for receiving the main tanks are partitioned by a front 
guide 30 so that users can recognize the receiving por- 
tion at a glance when the main tank 1 is to be inserted. 
[0099] Numeral 31 denotes atank lock lever on which 
symbols, characters, numerals or the like for identifying 
the color of ink are provided by means of engraving, 
printing or seal-pasting. In the illustrated embodiment, 
alphabets A to F are put on the tank lock levers by print- 
ing. Likewise, alphabets A to F are put on the corre- 
sponding main tanks 1, allowing users to recognize at 
a glance that the main tank of which color is to be insert- 
ed in which receiving portion. The tank lock lever 31 is 
raised to an upper position when the main tank 1 is not 
received, but after insertion of the main tank 1 , it is de- 
pressed by users to lock the main tank to prevent the 
tank from being withdrawn inadvertently. 
[0100] In this way, the main tank unit receives a plu- 
rality of main tanks of multiple colors. Thus, the ink tank 
of the present invention can increase space efficiency 
since the lengthwise direction of the ink tank is aligned 
with the direction in which the ink tank is inserted into 
the ink tank unit. 

[0101] The tank lock lever 31 is mainly made up of a 
lever grip 33 operated by users, and a lever body 34. 
The tank lock lever 31 is supported in a rotatable manner 
about a lever shaft 36 provided on a lever support mem- 
ber 35. The lever support member 35 is fixed to the cen- 
tral plate 25. A tension spring 38 is disposed between 
an end 34a of the lever body 34 opposite to the lever 
grip 33 and a spring hook 37 provided between the left 
and right chassis 22, 23. Accordingly, the tank lock lever 
31 is always urged in the clockwise direction about the 
lever shaft 36 and is held in a state abutting an abutment 
portion 30a of the front guide. 

[0102] Numerals 41 , 42 each denote a hollow needle 
having a sharpened slender tip. The needle 41 is an ink 
supply needle provided to suck up the ink in the main 
tank 1, and the needle 42 is an atmosphere communi- 
cating needle provided to communicate the interior of 
the main tank 1 to the atmosphere. The needles 41 , 42 
are held by a needle holder 43 which is movable along 
columnar guide shafts 44, 45 fixedly provided on the 



central plate 25. 

[0103] A pair of pins 46 and rollers 47 rotatably fitted 
over the pins 46 are provided on both sides of the needle 
holder 43. The rollers 47 are engaged in bearing mem- 
5 bers 49 provided on both sides of the lever body 34. This 
construction enables the needle holder 43 and the nee- 
dles 41 , 42 to be moved downward when the tank lock 
lever 31 is depressed. 

[0104] The needles 41, 42 are bent into an L-shape 
to jn the needle holder 43 and are joined with tubes 61 , 62 
by rubber-made needle joints 60, respectively. When 
the ink supply path shown in Fig. 2 is employed, the tube 
61 is connected to the sub-tank through a check valve 
63 for preventing a reverse flow of ink from the sub-tank 
15 side and a tube 64. As described above in connection 
with Fig. 2, an ink feed pump is provided midway the 
tube 64. The tube 62 is extended to the back of the rear 
chassis 32 and is opened at its end to the atmosphere 
Accordingly, when the pump is operated, the check 
20 valve 63 is opened to supply the ink in the main tank 1 
to the sub-tank, while air is introduced to the main tank 
1 through the tube 62. 

[0105] An inclined groove 65 is formed at the center 
of the main tank receiving portion of the lower guide 26 

25 to extend from an entrance for the main tank to the inner 
side, and an ink absorber 66 is disposed on the inner- 
most side to extend in a continuous relation to the in- 
clined groove 65 in the direction of insertion of the main 
tank 1. The ink absorber 66 is capable of absorbing an 

30 amount of ink corresponding to one main tank so that 
even if ink should leak upon breakage of the main tank 
1 , the ink is prevented from spilling out of the main tank 
unit. The inclined groove 65 is inclined at an angle 1.5° 
in this embodiment, thus allowing the leaked ink to 

35 smoothly flow to the ink absorber 66. 

[0106] Numeral 67 denotes an identifying/wrong-at- 
tachment preventing member. When a main tank con- 
taining ink of other color than to be received there is in- 
serted, an unremoved portion of the pawls 10, shown in 

40 Fig. 3B, strikes against the identifying/wrong-attach- 
ment preventing member 67, and insertion of the main 
tank is blocked halfway. Hence users can notice that the 
main tank has been falsely inserted. 
[0107] Numeral 72 denotes a lever lock member 

45 which is supported to be able to swing about a support 
shaft 73 and is always biased in the clockwise direction 
by a torsion spring 74. The lever lock member 72 is held 
in a state where its abutment portion 72a abuts the cen- 
tral plate 25 (see Fig. 6). An upper end portion 72b of 

50 the lever lock member 72 penetrates an opening 34b 
formed in the lever body 34. Accordingly, if users try to 
depress the tank lock lever 31 in such a state, a bent 
portion 34c of the lever body 34 strikes against a shoul- 
der portion 72c of the lever lock member 72, whereby 

55 the tank lock lever 31 is kept from moving further down- 
ward. 

[0108] Numeral 75 denotes a detecting plate which is 
supported to be able to rotate about a support shaft 76 
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and is always biased in the countercbckwise direction 
by a torsion spring 77. An abutment portion 75a of the 
detecting plate 75 abuts a holder pin 78 fixedly provided 
on the needle holder 43. When the needle holder 43 is 
moved downward to a predetermined lowermost posi- 5 
tion and the detecting plate 75 is rotated in the counter- 
clockwise direction correspondingly, a projection 75b of 
the detecting plate 75 presses a detecting portion 79a 
of a microswitch 79. It is thus detected that the needles 
41 , 42 have moved to predetermined positions. 
[0109] Numeral 81 denotes an absorber for wiping off 
the ink adhering to the needle 41 when the needle 41 is 
removed out of the main tank 1, the absorber B1 being 
held in place by an absorber retainer 82. Numeral 83 
denotes a convex member which is provided on the le- 
ver body 34 and engages a concave member 84 fixed 
to the central plate 25. The convex member 83 and the 
concave member 84 are each made of materials having 
resiliency such as polyacetal and polypropyrene. When 
the tank lock lever 31 is depressed, the convex and con- 
cave members B3, 84 engage with each other to hold 
the tank lock lever 31 in the depressed position. When 
the tank lock lever 31 is lifted by a force larger than a 
predetermined magnitude, the convex and concave 
members 83, 84 are disengaged from each other. Fur- 
ther, the lever body 34 includes a leaf spring 85 as a 
means for biasing the tank, a roller 86, and a support 
shaft 87 for supporting the roller 86 rotatably. The leaf 
spring 85 has one end fixed to the lever grip 33 ; and the 
other end provided with the roller 86 as an idler and the 
support shaft 87. 

[0110] A stopper 91 is rotatable about a pivot shaft 92 
fixedly provided to extend upward from the central plate 
25, and Is always biased in the counterclockwise direc- 
tion by a torsion spring 93 (see Fig. 7A). When the main 
tank 1 not received, the stopper 91 is positioned right 
below leg portions 43a of the needle holder 43, and 
therefore the needle holder 43 is kept from moving fur- 
ther downward. 

[0111] Numeral 94 denotes a click member which is 
rotatable about a pivot shaft 95 fixedly provided to ex- 
tend downward from the central plate 25 ; and is always 
biased in the clockwise direction by a compression 
spring 96 (see Fig. 7B). 

[0112] In addition, numeral 27c denotes an abutment 
surface as a first relerence surface, and 27b denotes an 
abutment surface as a second reference surface, the 
first and second reference surfaces being both provided 
on the upper guide 27. The first and second reference 
surfaces are perpendicular to each other, and the first 
reference surface is perpendicular to the direction of in- 
sertion of the main tank. Thus, the second reference sur- 
face is parallel to both the direction of insertion of the 
main tank and the direction of movement of the needle 
holder 43 which serves as a means for moving the nee- 
dles. The click member 94 presses the cap in the form 
of a projected portion of the main tank to abut the abut- 
ment surfaces 27b and 27c. 



[0113] Next, the operation of attaching the ink tank 
shown in Fig. 3 to the ink tank unit shown in Fig. 4 will 
be described with reference to Figs. 8 to 15. 
[011 4] Figs. 8 to 1 5 are explanatory views for explain- 
ing the method of coupling the ink tank and the ink tank 
unit according to the first embodiment of the present in- 
vention step by step. 

[0115] First, as shown in Figs. 8, 9Aand 9B, the main 
tank 1 is inserted into the main tank unit 20 in a direction 
J, shown in Fig. 9A, while it is guided by the upper guide 
27 and the lower guide 26. Fig. 8 is a side sectional view 
showing the ink tank and the ink tank unit at the time 
when insertion of the ink tank is started, and Figs. 9A 
and 9B are sectional views of a principal part sectioned 
along planes perpendicular to the drawing sheet of the 
Fig. 8 and viewed from the top and the bottom, respec- 
tively. 

[0116] The main tank 1 inserted in the direction J is 
pressed by the tank biasing springs 28, 29 provided on 
the lower guide 26 against reference surfaces 1 5 formed 
in the lower guide 26 and the upper guide 27, whereby 
the main tank 1 is positioned relative to the main tank 
unit 20 in a direction K (i.e. , a direction perpendicular to 
the direction of insertion of the main tank in Fig. 9A). In 
other words, since the ink tank is pressed against the 
reference surfaces, the ink tank is avoided from wob- 
bling in the direction K during the operation of attaching 
and detaching it and after the attachment. 
[0117] With further insertion of the main tank 1 into 
the main tank unit 20, as shown in Fig. 9B, the wrong 
attachment preventing member (pawls) provided at the 
bottom of the main tank 1 reaches the position of the 
identifying/wrong-attachment preventing member 67 
provided on the bottom plate of the main tank unit 20. 
[0118] Here, an ink tank having the wrong attachment 
preventing member, in which the pawls corresponding 
to ribs of the identifying/wrong-attachment preventing 
member 67 are cut out can pass the position of the 
member 67, but an ink tank having the wrong attach- 
ment preventing member, in which the corresponding 
pawls are not cut out, cannot be inserted further beyond 
the position of the member 67. In this embodiment, ink 
tanks are allowed to be attached in different positions 
corresponding to ink colors. Therefore, even if users 
should miss an identification label, an ink tank contain- 
ing ink of other color than the matched one can be pre- 
vented from being inserted falsely. 
[0119] In the ink tank unit of the present invention, the 
ink tank reaches the position of the identifying/wrong- 
attachment preventing member 67 after being pressed 
against the reference surfaces. Accordingly, when the 
inktank is inserted into the corresponding position of the 
ink tank unit through proper combination between the 
wrong attachment preventing member (pawls) on the 
ink tank side and the identifying/wrong-attachment pre- 
venting member 67 on the ink tank unit side, the identi- 
fying/wrong-attachment preventing member 67 is pre- 
vented from malfunctioning due to a shift of the ink tank 
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in the direction K shown in Fig. 9A. 
[0120] With still further insertion of the main tank 1 into 
the main tank unit 20, as shown in Fig. 10, the lock re- 
lease portion 4 of the main tank 1 strikes against the 
lever lock member 72 provided on the main tank unit 20. 
Figs. 10 and 11 show the ink tank and the ink tank unit 
at the time when the lock release portion 4 strikes 
against the lever lock member 72 to unlock the lever, 
and Figs. 12 and 1 3 show a condition where the inser- 
tion of the ink tank is completed. Figs. 10 and 12 are 
side sectional views of the ink tank and the ink tank unit. 
In Figs. 11 and 13, A and B are sectional views taken 
along A - A and B - B in Fig. 10, respectively. 
[01 21] When the main tank 1 is further inserted to the 
innermost side after the lock release portion 4 has struck 
against the lever lock member 72, the lock release por- 
tion 4 pushes the lever lock member 72, whereupon the 
lever lock member 72 is rotated counterclockwise about 
the support shaft 73 to a position indicated by dotted 
lines in Fig. 10. With this rotation, the shoulder portion 
(lock portion) 72c of the lever lock member 72 is disen- 
gaged from the bent portion (receiving portion) 34c pro- 
vided on the lever body 34, and then moves to a position 
just corresponding to the opening 34b. As a result, the 
lever body 34 is released from the condition locked by 
the lever lock member 72. 

[0122] Thus, since a lock lever as a first needle move- 
ment preventing means is rotated to an unlock position 
upon the insertion of the tank, users are required to per- 
form just the operation of inserting the tank, while the 
lever body is prevented from being erroneously un- 
locked when any other member than the tank is inserted. 
Hence : even if users inadvertently put the hands into the 
ink tank unit the hands are kept from being injured by 
the needles. 

[0123] Also, since the lock lever is released by the 
front end of the tank, it is possible to not only provide 
the lock lever in a position to which the user's hand is 
hard to access, and but also detect wrong attachment 
of the tank for prevention of the wrong attachment be- 
fore release of the lock lever. In this embodiment, the 
lateral surface of the tank is pressed to abut the refer- 
ence surface, and the lever is inhibited from being 
moved downward until whether the tank is inserted 
properly or falsely has been confirmed by the wrong at- 
tachment preventing member. Therefore, the first nee- 
dle movement preventing means unlocks the lever after 
positive detection as to whether the tank is inserted 
properly or falsely, and a different type of tank from the 
allowable type is prevented from being attached falsely. 
[0124] With still further insertion of the main tank 1 into 
the main tank unit 20, as shown in Fig. 1 1 A, the first cap 
2 of the main tank 1 strikes against a distal end portion 
(L) of the clock member 94 to rotate the click member 
94 counterclockwise in a direction M. As a result, the 
first cap 2 abuts a projection (O) of the click member 94. 
At this time, the compression spring 96 is compressed 
to generate a force tending to rotate the click member 



94 in a direction N (clockwise), and the click member 94 
provides resistance against the insertion of the main 
tank. Because of the click member 94 being substan- 
tially arc-shaped, however, when the main tank is further 
5 inserted and the abutting position between the click 
member 94 and the first cap 2 is shifted to a rear portion 
of the first cap in the direction of insertion of the main 
tank, the click member 94 is allowed to rotate clockwise 
from a certain position, and provides a force tending to 
io promote the insertion of the main tank. Finally, the click 
member 94 presses the first cap 2 against both the lat- 
eral abutment surface 27b and the perpendicular abut- 
ment surface 27c of the upper guide 27, thereby posi- 
tioning the upper portion of the main tank (see Fig. 1 3A). 
is By positioning the coupled portion between the main 
tank and the main tank unit with the aid of the cap in 
such a manner, positioning accuracy of a large-sized 
container can be improved. Also, since users can easily 
detect the above-mentioned change of the force gener- 
ic ated by the click member 94 with a click feel, they can 
confirm that the main tank has been positively inserted. 
[0125] Before coming into a condition where the in- 
sertion of the main tank is promoted by the rotation of 
the click member 94, as shown in Fig. 11 B, the stopper 
25 gi supported to be rotatable about the pivot shaft 92, 
which is fixedly provided on the central plate 25, is bi- 
ased in a direction P by the torsion spring 93. Accord- 
ingly, even if the lever lock member is rotated to the un- 
lock position, the needle holder 43 cannot be moved fur- 
so ther downward in such a condition, as described above 
in connection with Fig. 7, thus protecting the needles. 
[0126] When the first cap in the form of a first project- 
ed portion of the main tank 1 is inserted toward the in- 
nermost side of the main tank unit 20 with the aid of the 
35 click member 94 as a means for pressing the first cap 
against the reference surfaces (namely, the main tank 
comes into the condition where the insertion of the main 
tank is promoted by the rotation of the click member 94), 
the first cap of the main tank 1 pushes a tongue portion 
40 204 of the stopper 91 as shown in Fig. 13B, whereupon 
the stopper 91 is rotated about the pivot shaft 92 in a 
direction Q shown in Fig. 13B. 

[0127] As a result, the stopper 91 is shifted from por- 
tions indicated by R and S. The central plate 25 has 
45 holes formed in positions corresponding to the portions 
R and S. After the shift of the stopper 91 , therefore, noth- 
ing blocks the leg portions 43a of the needle holder 43 
from moving downward. Thus, upon the rotation of the 
stopper 91, the needle holder 43 is unlocked and al- 
so lowed to pass the holes in the central plate 25 formed 
corresponding to the portions R and S. 
[0128] Consequently, since the clicking also implies 
that the stopper 91 as a second needle movement pre- 
venting means has been rotated to an unlock position, 
55 users can perform the later-described operation of con- 
necting the needles without anxiety after sensing a click 
feel. To make the clickfeel provided by the click member 
also imply the rotation of the second needle movement 
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preventing means to the unlock position, it is desired 
that the operation of unlocking the needle holder be not 
effected before coming into the condition where the in- 
sertion of the main tank is promoted by the rotation of 
the click member, as with this embodiment. 
[0129] Fig. 12 is a side view showing a condition 
where the operation of inserting the main tank 1 into the 
main tank unit 20 is completed. In such a condition, the 
insertion of the main tank 1 is completed and two locks 
for the lever, i.e., lock of the needle holder 43 by the 
stopper 91 and lock of the rotation of the lever body 34 
about the lever shaft 36 by the lever lock member 72, 
are released. 

[01 30] In this embodiment, the needle holder is locked 
by two members, i.e., the lever lock member 72 as the 
first needle movement preventing means and the stop- 
per 91 as the second needle movement preventing 
means Accordingly, even if users should erroneously 
put their hands into the ink tank unit and try to depress 
the lever by rotating the lever lock member to the unlock 
position, the users are protected from being injured by 
the needles provided on the needle holder. At the same 
time, the needles are protected even if any foreign mat- 
ter is inserted into the ink tank unit. In the case of pro- 
viding only one needle movement preventing means, it 
is desired from the point of realizing positive insertion of 
the needles that the needle movement preventing 
means is provided near the position at which the nee- 
dles are inserted, as with the stopper 91 in this embod- 
iment. Further, by providing two needle movement pre- 
venting means like this embodiment, one of the two pre- 
venting means is not required to be provided near the 
position at which the needles are inserted, and therefore 
the one preventing means can be constructed to have 
increased strength. 

[0131] Further, where an ink tank having a plurality of 
projections arranged in the direction of insertion thereof 
is coupled to the ink tank unit as with this embodiment, 
more positive coupling between the ink tank and the ink 
tank unit can be realized in an ink jet recording appara- 
tus, which employs inks of multiple colors, without re- 
quiring a waste space while the ink tank is prevented 
from wobbling in the direction of insertion thereof, by 
pressing the projected portion on the front side in the 
direction of insertion of the ink tank to abut a first refer- 
ence surface perpendicular to the direction of insertion 
of the ink tank and pressing the other one or more pro- 
jected portions to abut a second reference surface per- 
pendicular to the first reference surface. In the case of 
an ink tank having three or more projected portions, the 
above-stated advantages can be provided by pressing 
the projected portions to abut the respective reference 
surfaces in a similar manner. In this embodiment, par- 
ticularly, since the projected portions taking part in the 
coupling between the ink tank and the ink tank unit are 
manufactured as caps separately from the housing 
which constitutes the ink containing portion, reliability of 
coupling accuracy can befurther improved. The project- 



ed portions manufactured separately from the housing 
can be united with the housing in the form of caps as 
with this embodiment, or joined by welding, bonding or 
the like. 

5 [0132] Moreover, since first and second pressing 
means are constituted by the click member for pressing 
the projected portion to abut the first reference surface, 
users can easily sense with a positive click feel that the 
ink tank has been positioned. 

10 [0133] By depressing the lever after the ink tank has 
been positioned with the aid of the cap as described 
above, the ink tank is fixedly held and connected to an 
ink supply path (not shown) simultaneously. 
[01 34] Figs. 1 4 and 1 5 are side sectional views of the 

is ink tank and the ink tank unit, showing the operation of 
depressing the lever in a time sequential manner. 
[0135] When the tank lock lever 31 is depressed, the 
needle holder 43 is descended along the guide shafts 
44, 45 and the needles 41 , 42 are also descended with 

20 the needle holder 43. At this time, the lever lock member 
72 is rotated counterclockwise by the front upper portion 
of the main tank 1 about the support shaft 73, and the 
shoulder portion 72c is positioned just corresponding to 
the opening 34b. Therefore, the lever lock member 72 

25 does not interfere with the depression of the tank lock 
lever 31 . When the tank lock lever 31 is depressed more 
downward from the position shown in Fig. 14, the bent 
portion 34c pushes the lever lock member 72 to further 
rotate the lever lock member 72 counterclockwise. 

30 [0136] In the position shown in Fig. 14, the roller 86 
contacts the upper end of the vertical surface portion 6 
of the main tank 1. Even if the main tank 1 is not fully 
inserted and is slightly displaced toward the user (for 
example, it locates in a position corresponding to half- 

35 way the tank holding operation by the click member), 
the roller 86 as an urging means pushes the main tank 
1 to the inner side while rotating through the leaf spring 
85. Accordingly, the needles 41 , 42 are prevented from 
being inserted into the caps in a condition where the 

40 main tank does not reach the predetermined position. 
To correct the position of the main tank 1 before the nee- 
dles 41 , 42 come into contact with the first and second 
caps 2, 3, the roller 86 is disposed in a lower end portion 
of the tank lock lever 31 and the upper end of the vertical 

45 surface portion 6 is located above the columnar portions 
of the two caps. 

[0137] With further depression of the tank lock lever 
31 from the position shown in Fig. 14, the needles 41, 
42 are inserted and penetrated through substantially the 

50 centers of rubber plugs (not shown) fitted to the ink sup- 
ply port and the atmosphere communicating port of the 
main tank 1, respectively. Fig. 15 shows a state where 
the tank lock lever 31 is fully depressed. When the tank 
lock lever 31 is fully depressed, the convex member 83 

55 engages the concave member 84, and the tank lock le- 
ver 31 is held in that position against the biasing force 
of the tension spring 38. At the same time, the detecting 
plate 75 in contact with the holder pin 78 on the needle 



12 



BNSDOCID: <EP 09301 70A2_I_> 



23 



EP 0 930 170 A2 



24 



holder 43 is rotated counterclockwise about the support 
shaft 76 as the needle holder 43 descends. When the 
needle holder 43 reaches its lowermost position, i.e., 
when the needles 41 , 42 reach their lowermost posi- 
tions, the projection 75b ot the detecting plate 75 press- 
es the detecting portion 79a of the microswitch 79. The 
microswitch 79 is connected to a pump driving circuit, 
for example. Thus, only when the microswitch 79 is de- 
pressed, i.e., only when the needles 41, 42 are descend- 
ed to the predetermined positions, a pump can be op- 
erated to suck ink from the main tank. 
[0138] At this time, the roller 86 of the tank lock lever 
is fixedly located at the lower end of the vertical surface 
portion 6, i.e., at a position even with or slightly lower 
than the positions of columnar surfaces of the two caps 
in the direction of gravity, as shown in Fig. 15. In the 
case of urging the tank in the direction of insertion there- 
of like this embodiment, there is a fear that the urging 
force may produce a moment with the columnar surface 
of the cap, with which the tank is positioned, serving as 
a fulcrum. The moment produced in the counterclock- 
wise direction in the sectional views of Figs. 14 and 15 
can be borne by the bottom plate of the tank holder, 
while the moment produced in the clockwise direction 
may cause a shift of the tank because there is nothing 
to bear the moment. In this embodiment, however, an 
upward moment is not produced with the above-de- 
scribed construction and the tank is surely kept from 
shifting from the proper position. 

[0139] Although the above-mentioned detecting 
mechanism using the microswitch 79 may be provided 
for each main tank 1 , it is also possible to arrange the 
mechanism such that detection is effected only when six 
tank lock levers 31 are all descended. For example, six 
detecting plates 75, each of which is the same as that 
shown in Fig. 14, are interconnected at their parts into 
an integral member Then, one projection 75b is provid- 
ed for the six integral detecting plates 75, and one mi- 
croswitch 79 is provided corresponding to the one pro- 
jection 75b. 

[0140] If any one of the tank lock levers 31 remains at 
an upper position, the detecting plates 75 are not rotated 
and the microswitch 79 is not depressed. Only when the 
final tank lock lever 31 is descended to the lowermost 
position, the projection 75b presses the microswitch 79, 
whereby it is detected that all the tank lock levers 31 
have been moved down to the lowermost positions. With 
the above construction, the number of parts can be re- 
duced remarkably, thus resulting in cutdown of a cost 
and more effective use ol a space. 
[0141] Additionally, the above-described construction 
may be modified such that the main tank 1 is directly 
urged by the leaf spring 85 by omitting the roller 86 and 
the support shaft 87 of the tank lock lever 31 . 

(Second Embodiment) 

[0142] In the above first embodiment, the ink tank is 



positioned by pressing the first cap in the form of the 
first projected portion of the ink tank to abut the lateral 
abutment surface and the perpendicular abutment sur- 
face with the aid of the click member. However, a man- 

5 ner of positioning the ink tank with a cap in the form of 
a projected portion is not limited to it. 
[0143] Fig. 16 is a sectional view of a principal part of 
an ink tank unit according to the second embodiment of 
the present invention, and Fig. 17 is a side sectional 

io view of the principal part of the ink tank unit shown in 
Fig. 16. Fig. 16 corresponds to a sectional view taken 
along A - A in Fig. 17. 

[0144] This second embodiment differs from the 
above first embodiment in shapes of the upper guide 

is and the click member. 

[0145] A click member 394 in this embodiment com- 
prises a right click member 394R and a left click member 
394L which are substantially symmetrical about the 
center line. The right click member 394R and the left 

20 click member 394L are both rotatable about a pivot shaft 
395 fixedly provided on a central plate 25. A compres- 
sion spring 396 always biases the right click member 
394R clockwise and the left click member 394L coun- 
terclockwise. An upper guide 327 includes a U-shaped 

25 cap guide portion 328 comprising lateral abutment sur- 
faces 328a, 328b and a perpendicular abutment surface 
328c. The cap guide portion 328 serving as a U-shaped 
guide is opened in the direction of insertion of the tank. 
The cap guide portion 328 has a width enough to allow 

30 insertion of the caps of the main tank, but adapted to 
essentially prevent the caps from wobbling. Therefore, 
the main tank is positioned laterally upon the first and 
second caps being both inserted in the cap guide portion 
328. The longitudinal position of the main tank is deter- 

35 mined upon the click member 394 catching the first cap 
2 and then the first cap 2 abutting the perpendicular 
abutment surface 328c. 

[0146] As shown in Fig. 17, the U-shaped cap guide 
portion 328 of the upper guide 327 is disposed under 
40 the click member 394. Of course, the click member 394 
and the U-shaped cap guide portion 328 may be dis- 
posed in a vertically reversed relation to the illustrated 
one. 

[0147] Also in this embodiment, the needles are in- 
45 serted substantially perpendicularly to the direction of 
insertion of the tank, and after inserting the tank, the tank 
is abutted with the reference surfaces perpendicular to 
the direction of insertion of the needles. This produces 
no force component in a direction opposing to the direc- 
50 tion of insertion of the tank in which the tank is more 
likely to shift upon the insertion of the needles while the 
tank is positioned. Accordingly, the ink tank is prevented 
from shifting upon the insertion of the needles, and re- 
liability of coupling between the ink tank and the ink tank 
55 unit can be further improved. 

[0148] In the above first embodiment, accurate posi- 
tioning of the ink tank is realized by positioning the caps 
in the form of projected portions of the ink tank with re- 
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spect to the two orthogonal reference surfaces. In this 
second embodiment, since the caps of the ink tank are 
guided to follow the U-shaped cap guide portion, the ink 
tank can be positioned, particularly in the lateral direc- 
tion, with a simpler construction than in the above first 
embodiment. Further, since the click member is made 
up of two parts which are symmetrical about the center 
line, users can be given with a more positive click feel. 

(Third Embodiment) 

[0149] In the above first and second embodiments, 
the click member is constructed to press the first pro- 
jected portion after the ink tank has been inserted, but 
it may be constructed to press the second projected por- 
tion. 

[0150] Figs. 18A and 18B are sectional views of a 
principal part of an ink tank unit according to a third em- 
bodiment of the present invention; Fig. 18A shows a 
state where an ink tank is being inserted into the inktank 
unit, and Fig. 18B shows a state after the insertion. This 
third embodiment differs from the above first and second 
embodiments in that a click member 494 has a different 
shape and a cap 3 in the form of a second projected 
portion and having an ink supply port is pressed by a 
compression spring 496. 

[0151] In this embodiment, therefore, when inserting 
the inktank, users sense a click feel twice before release 
of the needle movement preventing means. 
[0152] Further, in this embodiment, an upper portion 
of the inktank is finally positioned by pressing the first 
cap 2 to abut a lateral abutment surface 427b, as a sec- 
ond reference surface, and a perpendicular abutment 
surface 427c, as a first reference surface, of an upper 
guide 427 and pressing the second cap 3 to abut the 
lateral abutment surface 427b of the upper guide 427 
(see Fig. 18B). In a state where the inktank is complete- 
ly positioned with the aid of the caps, therefore, the first 
cap in the form of the first projected portion is surround- 
ed by the click member 495 and the lateral abutment 
surface 427b while leaving a gap aa between the first 
cap and the click member, as shown in Fig. 18B. 
[0153] Accordingly, even if users tries to move the 
main tank 1 in a direction bb shown in Fig. 18B against 
the biasing force of a tank biasing spring (not shown), 
the main tank is only allowed to move through gap aa. 
By setting a size of the gap aa to be sufficiently small 
with design of shape of the click member, it is possible 
to restrict an amount of movement of the main tank 1 in 
the direction bb and to realize stable coupling between 
the ink tank and the ink tank unit. 

(Fourth Embodiment) 

[0154] Figs. 19Aand 19B show a fourth embodiment 
of the present invention; Fig. 1 9A is a three-dimensional 
perspective view of an ink tank to which the present in- 
vention is applied, and Fig. 1 9B is an explanatory view 



of a pf incipal part of an ink tank unit. This fourth embod- 
iment is modified from the above third embodiment in 
that a first cap 502 in the form of a first projected portion 
of an ink tank 501 has a different shape, and an ink tank 

5 unit is also modified to have first and second reference 
surfaces corresponding to the first projected portion. 
[0155] As shown in Fig. 19A, the ink tank 501 of this 
embodiment has the first cap 502 in the form of the first 
projected portion which is cylindrical with a smaller di- 

10 ameter than a second cap 503 in the form of a second 
projected portion. The first and second caps 502, 503 
have the same height similarly to the above first to third 
embodiments. 

[0156] Then, as shown in Fig. 19B, an upper guide 
15 527 of the ink tank unit is constructed such that a first 
reference surface 527c is configured to abut the first 
cap, and a second reference surface abutting the caps 
is divided into a portion 527b abutting the second cap 
and a portion 527d abutting the first cap. With this con- 
20 struction, an amount by which the first cap is allowed to 
move in the direction bb can be restricted to cc shown 
in Fig. 19B. 

[0157] In this embodiment, the first cap 502 is smaller 
than the second cap 503 unlike the above third embod- 

25 jment. Therefore, when the ink tank 501 is inserted, a 
click member 594 effects the click operation not on the 
first cap, but on the second cap only. As a result, com- 
paring with the above third embodiment, users can more 
easily confirm upon one click operation that the tank has 

30 been positioned in the predetermined position. Further, 
since the amount cc by which the first cap is allowed to 
move can be set to be sufficiently small with design of 
shape of the click member, it is possible to restrict an 
amount of movement of the ink tank and to realize stable 

35 coupling between the ink tank and the ink tank unit as 
with the above third embodiment. 

(Fifth Embodiment) 

40 [0158] Figs. 20A and 20B show a fifth embodiment of 
the present invention; Fig. 20A is a threendimensional 
perspective view of an ink tank to which the present in- 
vention is applied, and Fig. 20B is an explanatory view 
of a principal part of an ink tank unit. This fifth embodi- 
es nnent is modified from the above third embodiment in 
that a first cap 602 in the form of a first projected portion 
of an ink tank 601 has a different shape, and an ink tank 
unit is also modified to have first and second reference 
surfaces corresponding to the first projected portion. 
50 [0159] As shown in Fig. 20A, the ink tank 501 of this 
embodiment has the first cap 602 in the form of the first 
projected portion which comprises a cylinder 602a with 
a smaller diameter than a second cap 603 in the form 
of a second projected portion, and a cylinder 602b with 
55 the same diameter as the second cap 603, both the cyl- 
inders being arranged in a concentric relation (the cyl- 
inder 602b being located on the base side). The first and 
second caps 602, 603 have the same height similarly to 
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the above embodiments. 

[0160] Then, as shown in Fig. 20B, an upper guide 
627 of the ink tank unit is constructed to have a first ref- 
erence surface 627c abutting the first cap, and a second 
reference surface 627b abutting the first and second 
caps. With this construction, an amount by which the 
first cap 602 is allowed to move in the direction bb can 
be restricted to dd shown in Fig. 20B. Also, in this em- 
bodiment, a click member 694 comprises an end portion 
694a and an arm portion 694b which are located in the 
vertical direction corresponding to only the cylinder 
602a and to both the cylinders 602a, 602b, respectively. 
This means that when the first cap 602 passes the end 
portion 694a, the click member 594 effects no click op- 
eration. 

[0161] In this embodiment, as with the above fourth 
embodiment, when the ink tank 601 is inserted, the click 
member 694 effects the click operation not on the first 
cap, but on the second cap only. Thus, users can more 
easily confirm upon one click operation that the tank has 
been positioned in the predetermined position. Further, 
in this embodiment, the amount ddby which the first cap 
is allowed to move is given as a distance between the 
arm portion of the click member 694 and the cylinder 
602a of the first cap, and can be set to be sufficiently 
small as with the above third and fourth embodiments. 
It is hence possible to restrict an amount of movement 
of the ink tank and to realize stable coupling between 
the ink tank and the ink tank unit. 

(Sixth Embodiment) 

[0162] Figs. 21 and 22 show an ink tank according to 
a sixth embodiment of the present invention. Specifical- 
ly, Figs. 21 A and 21 B are explanatory views for explain- 
ing the ink tank according to the sixth embodiment of 
the present invention; Fig. 21 A is a three-dimensional 
perspective view of the ink tank in a state where a con- 
nection portion to needles of an ink tank unit are posi- 
tioned at the top (i.e., in a posture during use), and Fig. 
21 B is a three-dimensional perspective view for explain- 
ing a bottom surface of the ink tank. 
[0163] This sixth embodiment differs from the above 
fifth embodiment in shapes of a bottom surface and a 
top surface (where the first and second projected por- 
tions are provided) of the ink tank and arrangement of 
the wrong attachment preventing member. 
[0164] A top surface 709 of an ink tank 701 of this sixth 
embodiment includes flat surfaces 709a, 709b, 709c ly- 
ing at different levels. A first projected portion 702 hav- 
ing an atmosphere communicating port 712 and a sec- 
ond projected portion 703 having an ink supply port 71 3 
are provided on the flat surface 709a which locates far- 
est from the bottom when the ink tank is coupled to the 
ink tank unit. A second wrong attachment preventing 
portion 710c, 710d is provided on the flat surface 709b 
which is adjacent to the flat su rface 709a and is one step 
lower than the flat surface 709a. A first wrong attach- 



ment preventing portion 710a, 710b is provided on the 
flat surface 709c which is one step lower than the flat 
surface 709b and is positioned at a front end in the di- 
rection of insertion of the ink tank into the ink tank unit. 

s [0165] The first wrong attachment preventing portion 
provided at the front end of the ink tank in the direction 
of insertion thereof comprises four pawls 710b and pro- 
tective walls 710a provided to extend parallel to the 
lengthwise direction of the ink tank (in the direction of 

10 insertion of the ink tank into the ink tank unit) for protect- 
ing the pawls 710b. By removing an unnecessary por- 
tion, the ink tank is prevented from being attached false- 
ly to the ink tank unit. In the illustrated embodiment, the 
first wrong attachment preventing portion is adaptable 

is for four types of ink tanks by removing three of the total 
four pawls. As with the first wrong attachment prevent- 
ing portion, the second wrong attachment preventing 
portion comprises pawls 71 Od and protective walls 
710c. In the illustrated embodiment, the second wrong 

20 attachment preventing portion includes a total of six 
pawls provided in two rows, and are adaptable for twen- 
ty types of ink tanks by removing three of the total six 
pawls. Thus : this embodiment is adaptable for eighty (20 
x 4) types of ink tanks in combinations of the first and 

25 second wrong attachment preventing portions. Howev- 
er, the number of pawls of each wrong attachment pre- 
venting portion is not limited to the above-mentioned 
value, but it can be freely selected depending on the 
number of types of ink tanks required. 

30 [0166] Although the flat surfaces 709b and 709c are 
located lower than the flat surface 709a in a state shown 
in Fig. 21 A, side walls 719 are formed at both sides of 
the flat surfaces 709b and 709c to have a height sub- 
stantially even with the flat surface 709a. Since the 

35 wrong attachment preventing portions 710a, 710b, 
71 0c, 71 Od are formed to be even with or lower than the 
side walls 719 in the state shown in Fig. 21 A, the first 
and second wrong attachment preventing portions are 
protected by the side walls 71 9 even if users should drop 

40 the ink tank inadvertently. 

[0167] Further, since the first wrong attachment pre- 
venting portion is formed in a plane one step lower than 
a plane where the second wrong attachment preventing 
portion is formed, an identifying member in the form of 

45 projections provided on the ink tank unit side for identi- 
fying the second wrong attachment preventing portion 
will not interfere with the first wrong attachment prevent- 
ing portion. Also, since the second wrong attachment 
preventing portion provided on the plane one step lower 

so than a plane where the first and second projected por- 
tions are provided, the reference surfaces and the cou- 
pling members, which are provided on the ink tank unit 
for positioning and coupling the ink tank, will not interfere 
with the second wrong attachment preventing portion. 

55 Accordingly, the ink tank can be smoothly inserted, and 
by effectively utilizing a dimension of the ink tank in the 
vertical direction, identification of many types of ink 
tanks, i.e., identification of ink tanks depending on 
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colors or recording apparatus onto which the ink tans 
are to be mounted, can be achieved without increasing 
the width of the ink tank (in a direction perpendicular to 
the direction of insertion of the ink tank). While the wrong 
attachment preventing portion is provided in two steps 5 
in this embodiment, it may be provided in only one step 
when the types of ink tanks to be identified are a few. 
[01 68] The shape of the bottom surface of the ink tank 
according to this embodiment will now be described be- 
low. 

[0169] In this embodiment, as shown in Fig. 21 B, the 
bottom surface includes projections 711a, 711b : 714 
and a reinforcing rib 708 projecting by a smaller amount 
than the projections. The projections 711a, 711b are 
provided to extend near and along lateral surfaces 704 
opposing to each other in a parallel relation, and the pro- 
jection 714 is provided at a front end of the ink tank in 
the direction of insertion thereof in a centra! portion 
spaced from the opposing lateral surfaces 704 by an 
equal distance. The reinforcing rib 708 is provided in a 
central portion spaced from the opposing lateral surfac- 
es 704 by an equal distance and is extended from the 
projection 714 to a position near the projections 711a, 
711b. 

[0170] Incidentally, since the ink tank of this embodi- 
ment is manufactured by blowing, a central portion 71 4c 
of the projection 714 is recessed from the projections 
71 4a, 71 4b so that burrs will not remain on the projection 
714 during the blowing process. The projections 714a, 
714b can be however dealt as one projection 714 be- 
cause thedistande between the projections 714a, 714b 
is smaller than that between the projections 711a, 711b. 
[0171] In the ink tank of this embodiment, as shown 
in Fig. 22A which is a plan view of the ink tank, the at- 
mosphere communicating port 712 and the ink supply 
port 713 are provided in an area of the top surface op- 
posing to an area (triangle) defined by lines connecting 
the three projections 71 4, 711 a, 711b. Particularly, in this 
embodiment, the projection 714 is provided at the front 
end of the ink tank in the direction of insertion thereof in 
the central portion spaced from the opposing lateral sur- 
faces 704 by an equal distance, and the ink tank has a 
symmetrical shape with respect to a section taken along 
the center line extending from the projection 714 (de- 
noted by a one-dot-chain line in Fig. 22A) except the 
wrong attachment preventing portions. Then, the at- 
mosphere communicating port 712 and the ink supply 
port 71 3 have the centers lying on the section. 
[0172] Furthermore, the ink tank of this embodiment 
can contain ink in the grip portion as well, but the center 
of gravity of the ink tank in its posture during use, shown 
in Fig. 21 A, locates in the area defined by the three pro- 
jections shown in Fig. 22A, as viewed from the top, re- 
gardless of whether ink is contained in the tank. 
[0173] Also, since the ink tank of this embodiment is 
manufactured by blowing, inner surfaces of the tank 
housing have a shape corresponding to outer surfaces 
thereof except the wrong attachment preventing por- 



tions, the atmosphere communicating port and the ink 
supply port, as denoted by dotted lines in a side view 
shown in Fig. 22B. In this embodiment, areas of the bot- 
tom surface, in which the grip portion and the reinforcing 
rib are provided, are formed to provide slopes on the 
inner side. Thus, the bottom surface has the lowest level 
near an area in which the projections 711a, 711b are 
provided. 

[0174] Additionally, as shown in Fig. 22B, a tube 1 8 is 
extended from the ink supply port to a position near the 
inner bottom of the tank housing. With the tube 18 con- 
nected to the ink supply port and subjected to suction 
from the exterior, ink contained in the tank housing can 
be positively led out to the exterior even in the posture 
shown in Fig. 21 A, and hence an amount of ink remain- 
ing wastefully in the tank housing can be reduced. 
[0175] Next, the ink tank unit according to the sixth 
embodiment of the present invention will be described 
with reference to Figs. 23 to 26. Fig. 23 is an explanatory 
view of a principal part of the ink tank unit according to 
this embodiment, Figs. 24 and 25 are explanatory views 
for explaining a mechanism for preventing wrong attach- 
ment between the inktankand the inktank unit, and Fig. 
26 is an explanatory view for explaining a modification 
of the ink tank unit. Specifically, Figs. 24A and 24C are 
sectional views taken along T - T in Fig. 23, while Figs. 
24B, 25, 26A and 26B are sectional views taken along 
U - U in Fig. 23. 

[0176] The ink tank unit of this embodiment differs 
from the above-described inktank unit in that a first iden- 
tifying member 751 in the form of projections, shown in 
Fig. 24B, is provided in a position coming into abutment 
with the first wrong attachment preventing portion, and 
a second identifying member 752 in the form of projec- 
tions, shown in Fig. 24C, and a foot portion 772d of a 
lever lock member 772 are provided in a position coming 
into abutment with the second wrong attachment pre- 
venting portion. 

[0177] The ink tank unit of the illustrated embodiment 
is constructed to allow insertion of only such one of ink 
tanks having the above-described construction that 
three pawls 71 Od corresponding to the first identifying 
member 751 and one pawl 710b corresponding to the 
second identifying member 752 are cut out, whereas the 
pawl 71 0b corresponding to the foot portion 772d of the 
lever lock member 772 and the second, third and fifth 
pawls 71 Od counted from the left end are left. 
[0178] Accordingly, when the ink tank 701 is inserted, 
the foot portion 772d of the lever lock member 772 is 
pushed by the corresponding left pawl 710b, whereupon 
the lever lock member 772 is rotated counterclockwise 
about a support shaft 773 to a position denoted by dot- 
ted lines shown in Fig. 23. With this rotation, a shoulder 
portion (lock portion) 772c of the lever lock member 72 
is disengaged from a bent portion (receiving portion) 
734c provided on a lever body 734, and then moves to 
a position just corresponding to an opening 734b. As a 
result, the lever body 734 is released from a condition 
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locked by the lever lock member 772, allowing a lock 
lever 731 be moved downward. 

[0179] If an Ink tank having the pawls 710b, 710d re- 
mained in the positions corresponding to the first and 
second identifying members is inserted by a mistake, 5 
the ink tank cannot be fully inserted because the pawls 
strike against the first identifying member 751 and the 
second identifying member 752. Users can therefore 
notice that a wrong ink tank has been inserted. For an 
ink tank 701 in which all the pawls 701b and 71 Od are 10 
cut out, the ink tank can be fully inserted, but the lever 
lock member 772 is not rotated. Hence, the lock lever 
731 is prevented from being moved downward falsely. 
[0180] Because of having two wrong attachment pre- 
venting portions, this embodiment is adaptable for pre- 15 
venting wrong attachment of many types of ink tanks. 
Also, since the lever body 734 is unlocked upon the pawl 
710b rotating the lever lock member 772, this embodi- 
ment can provide an advantage that wrong attachment 
of ink tanks can be avoided more positively. 20 
[0181] While the above description is made in con- 
nection with the case where the foot portion 772d of the 
lever lock member 772 locates in a position correspond- 
ing to the leftmost pawl 710b, the foot portion 772d may 
of course locate in another position. Fig. 25 shows the 25 
case where the foot portion 772d locates in a position 
corresponding to the third pawl 710b counted from the 
left end. 

[0182] However, if the lever lock member 772 is dis- 
placed in its entirety as shown in Fig. 25, a number of 30 
associated parts disposed around the lever lock mem- 
ber 772 must be modified correspondingly. Since the le- 
ver lock member 772 can take any of four positions in 
the embodiment, it is also required to prepare four types 
of associated parts. Such an increase in number of parts 35 
can be avoided by constructing the lever lock member 
from two parts, i.e., a common portion 872 and a foot 
portion 873 or 874, as shown in Figs. 26A and 26B. 
When the foot portion is moved to another position, the 
foot portion 874 is attached instead of the foot portion 40 
873 as shown in Fig. 26B. As a result, the common por- 
tion 872 of the lever lock member is not required to be 
displaced, and hence the associated parts can be used 
in common. 

[0183] Further, in this embodiment, since the atmos- 45 
phere communicating port 712 and the ink supply port 
71 3 are provided in the area of the top surface opposing 
to the area (triangle) defined by lines connecting the 
three projections 7 1 4, 71 1 a, 71 1 b, a force generated up- 
on the insertion of the needles of the ink tank unit can $° 
be positively borne by the three projections 714, 711a, 
711b rather than the entire bottom surface. It is hence 
possible to minimize deformation of the ink tank caused 
upon the insertion of the needles of the ink tank unit. 
Moreover, since upon the insertion of the needles is less 55 
affected by product variations of ink tanks, deformation 
or bending of the needles can be avoided more positive- 
ly. 



[0184] Particularly, in this embodiment, the projection 
714 is provided at the front end of the ink tank in the 
direction of insertion thereof in the central portion 
spaced from the opposing lateral surfaces 704 by an 
equal distance, and the ink tank has a symmetrical 
shape with respect to the section taken along the center 
line extending from the projection 714 (denoted by the 
one-dot-chain line in Fig. 22A) except the wrong attach- 
ment preventing portions. Then, the atmosphere com- 
municating port 712 and the ink supply port 713 have 
the centers lying on the section. This arrangement pro- 
vides improved stability of the ink tank in its coupled con- 
dition. 

[0185] The ink supply port and the atmosphere com- 
municating port may be positioned in a not exactly op- 
posed relation to the center line so long as they locate 
in the area of the top surface opposing to the area de- 
fined by the three projections. In this embodiment, since 
the projections 711a, 711b are provided in symmetrical 
relation near a position opposing to the ink supply port, 
the force generated upon the coupling of the ink tank 
can be borne in a more stable manner. 
[0186] Additionally, in this embodiment, with the pro- 
vision of the reinforcing rib 708, the relative positional 
relationship between the projections is prevented from 
changing due to deformation when the force generated 
upon the insertion of the needles is borne by the projec- 
tions, and such an attachment trouble as catching of the 
projections by parts on the ink tan unit side can be avoid- 
ed during the insertion of the ink tank into the ink tank 
unit. 

[0187] While, in any of the above embodiments, the 
ink tank includes a projected portion as a coupling por- 
tion to the ink tank unit, the projected portion is not nec- 
essarily projected above the top surface of the tank de- 
pending on design of the ink tank unit. Figs. 27A and 
27B are perspective views showing modifications of the 
ink tank according to the sixth embodiment. In the above 
embodiments, the coupling portion has been described 
as projecting above the top surface. In the modifications, 
a recess is formed in the top surface and a projected 
portion is provided in the recess such that an upper end 
of the projected portion is flush with the top surface. 
[0188] Fig. 27Ashowsan inktank900 in which an ink 
supply port 903 and an atmosphere communicating port 
902 are both provided in one projected portion 901. Fig. 
27B shows an ink tank 950 in which an ink supply port 
and an atmosphere communicating port are provided in 
two separate projected portions 952, 953, respectively. 
These modifications provide such an advantage that the 
ink tank has the shape of a substantially rectangular par- 
allelepiped, and hence can be transported with higher 
space efficiency. 

[0189] In an ink tank unit corresponding to the modi- 
fied ink tanks, a click feel is produced by utilizing the 
recess around the projected portion(s), and the ink tank 
is positioned by utilizing an outer periphery of at least 
one projected portion. When manufacturing the ink tank 
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by blowing, the projected portion may be manufactured 
in the form of a cap comprising several members. 
[0190] As described above, in a method of coupling 
an ink tank and an ink tank unit according to the present 
invention, an ink supply needle is inserted after the ink 
tank has been fixedly held. Therefore, the coupling 
method is provided which can reduce damage of nee- 
dles and hence has high reliability. 
[0191] Also, since the needle is inserted substantially 
perpendicularly to the direction of insertion of the tank, 
there occurs no force component in a direction opposing 
to the direction of insertion of the tank, in which the tank 
is more likely to shift upon the insertion of the needle 
while the tank is positioned. Hence, the ink tank is pre- 
vented from shifting upon the insertion of the needle and 
reliability of the operation is further improved. In partic- 
ular, since the needle is inserted vertically from above, 
an ink supply port and an atmosphere communicating 
port of the tank can be provided on a top surface (sur- 
face opposing to a bottom surface) of the tank. Conse- 
quently, even if the needle should be inserted falsely, 
there is no fear that ink may leak. 
[01 92] In the operation of inserting the ink tank, a nee- 
dle moving means is not released by a wrong tank be- 
cause a wrong attachment preventing means is provid- 
ed on the front side in the direction of insertion of the ink 
tank. It is therefore possible to surely prevent the wrong 
attachment and improve reliability of the coupling be- 
tween the ink tank and the ink tank unit. 
[0193] Further, since two or more types of needle 
movement preventing means are provided, the needle 
is avoided from being damaged inadvertently even if 
one of the needle movement preventing means should 
malfunction. In addition, the needle movement prevent- 
ing means can be constructed to have increased 
strength. 

[01 94] The needle is inserted after a lever as the nee- 
dle moving means has urged a vertical surface portion 
of the ink tank in a direction to abut a reference surface, 
against which the ink tank is to be fixedly held, thereby 
positioning the ink tank more positively As a result, re- 
liability of the coupling is further improved. 
[0195] With the ink tank, the ink tank unit, and the 
method of coupling them according to the present in- 
vention, since the needle is inserted substantially per- 
pendicularly to the direction of insertion of the tank, 
there occurs no force component in a direction opposing 
to the direction of insertion of the tank, in which the tank 
is more likely to shift upon the insertion of the needle 
while the tank is positioned. Hence, the ink tank is pre- 
vented from shifting upon the insertion of the needle and 
reliability of the operation is further improved. 
[0196] In particular, since the needle is inserted verti- 
cally from above, the ink supply port and the atmosphere 
communicating port of the tank can be provided on the 
top surface (surface opposing to the bottom surface) of 
the tank. Accordingly, even if the needle should be in- 
serted falsely, there is no fear that ink may leak. 



[0197] Also, since the ink tank is positioned with the 
aid of a projected portion which serves as a coupling 
portion to a recording apparatus, it is possible to in- 
crease positional accuracy of the coupling portions of 
5 the ink tank and the ink tank unit and to improve relia- 
bility of the coupling by increasing accuracy of a part of 
the tank, i.e., the projected portion, rather than accuracy 
of the entire tank. 

[0198] When coupling an ink tank having a plurality of 
10 projected portions, one of the projected portions is abut- 
ted with a first reference surface, and at least two pro- 
jected portions are abutted with a second reference sur- 
face. As a result, in an ink jet recording apparatus which 
employs inks of multiple colors, the ink tank can be pre- 
*5 vented from wobbling in the direction of insertion thereof 
and more positive coupling can be realized without 
wasteful use of a space. 

[0199] Further, according to the inktank of the present 
invention, even if the ink tank should be dropped, a sec- 

20 ond cap having an ink supply port is prevented from di- 
rectly contacting the ground and is protected by the 
presence of the vertical surface portion and a first cap 
having an atmosphere communicating port. Therefore, 
an ink tank is provided which can be more reliably cou- 

2S pied to a recording apparatus capable of mounting the 
ink tank on it. 

[0200] Moreover, according to the ink tank of the 
present invention, since the lengthwise direction of the 
ink tank is aligned with the direction of insertion of the 

30 ink tank into an ink jet recording apparatus, an ink tank 
is provided which is adaptable for an ink jet recording 
apparatus employing inks of multiple colors without 
wasteful use of a space. For an ink tank provided with 
a plurality of projected portions, particularly, the ink tank 

35 can be used in the recording apparatus employing inks 
of multiple colors with high space efficiency. 
[0201] Also, since a wrong attachment preventing 
member for preventing wrong attachment of the ink tank 
is provided forwardly of the projected portions of the ink 

40 tank in the direction of insertion thereof, the wrong at- 
tachment is detected before positioning of the tank, and 
hence the ink tank is more positively prevented from be- 
ing attached falsely. 

[0202] While, in the illustrated embodiments, the ink 
45 tank includes two coupling portions, i.e., the ink supply 
port and the atmosphere communicating port, the 
number of coupling portions is not limited to two in the 
coupling method and the recording apparatus according 
to the present invention. The number of coupling por- 
50 tions may be one or three or more depending on the 
structure of the ink tank. Additionally, the number of ink 
tanks received in the inktank unit may be plural as with 
the illustrated embodiments, or one. 
[0203] Disclosed is an ink tank coupling method for 
55 an ink jet recording apparatus comprising a recording 
head, an ink supply needle, and a moving unit for mov- 
ing the ink supply needle to a predetermined position, 
the recording apparatus being able to detachably mount 
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an ink tank containing ink supplied to the recording 
head. The method comprises a step of holding and fixing 
the ink tank to a predetermined position by releasing a 
movement preventing unit which prevents movement of 
the ink supply needle caused by the moving unit, and 
pressing the ink tank to abut a reference surface with 
an operation of attaching the ink tank to the recording 
apparatus, and a step of inserting the ink supply needle 
to the predetermined position in the ink tank by the mov- 
ing unit after the holding and fixing step. Disclosed also 
an ink jet recording apparatus and an ink tank adapted 
for carrying out the ink tank coupling method with a rel- 
atively simple construction and with higher reliability of 
the coupling, while allowing users to recognize the prop- 
er coupling of the ink tank. 



Claims 

1 . An ink tank coupling method for an ink jet recording 
apparatus comprising a recording head for ejecting 
ink to carry out recording, an ink supply needle for 
supplying the ink to said recording head, and mov- 
ing means lor moving said ink supply needle to a 
predetermined position, said ink jet recording appa- 
ratus being able to detachably mount an ink tank 
containing ink supplied to said recording head, said 
method comprising: 

a holding and fixing step of holding and fixing 
said ink tank to a predetermined position by re- 
leasing movement preventing means which 
prevents movement of said ink supply needle 
caused by said moving means, and pressing 
said ink tank to abut a reference surface with 
an operation of attaching said ink tank to said 
ink jet recording apparatus, and 
an ink supply needle inserting step of inserting 
said inksupply needle to the predetermined po- 
sition in said ink tank by said moving means af- 
ter said holding and fixing step. 

2. An ink tank coupling method according to Claim 1 , 
wherein a direction of insertion of said ink tank into 
said ink jet recording apparatus in said holding and 
fixing step is substantially perpendicular to a direc- 
tion of insertion of the needle in said ink supply nee- 
dle inserting step. 

3. An ink tank coupling method according to Claim 1 , 
wherein, in said holding and fixing step, wrong at- 
tachment of said ink tank is prevented before re- 
leasing said movement preventing means. 

4. An ink tank coupling method according to Claim 1 , 
wherein at least two types of said movement pre- 
venting means are provided in said holding and fix- 
ing step. 



5. An ink tank coupling method according to Claim 1 , 
wherein said ink tank is urged by said moving 
means in a direction to abut said reference surface. 

5 6. An ink tank coupling method according to Claim 2, 
wherein said ink tank includes a projected portion 
for connection to said ink supply needle, and 

said holding and fixing step includes a press- 
ing step of inserting said ink tank in a direction per- 

10 pendicular to the direction in which the needle is 
moved by said moving means, and pressing said 
projected portion to abut a reference surface paral- 
lel to the direction of movement of the needle. 

15 7. An ink tank coupling method for an ink jet recording 
apparatus comprising a joint needle capable of be- 
ing connected to an ink tank containing ink used for 
recording, and moving means for moving said joint 
needle to a predetermined position, said ink jet re- 

20 cording apparatus being able to detachably hold 
said ink tank provided with a projected portion for 
connection to said joint needle, said method com- 
prising: 

a pressing step of inserting said ink tank in a 
25 direction perpendicular to the direction in which the 
needle is moved by said moving means, and press- 
ing said projected portion to abut a reference sur- 
face parallel to the direction of movement of the 
needle. 

30 

8. An ink tank coupling method according to Claim 7, 
wherein said reference surface comprises a first ref- 
erence surface perpendicular to the direction of in- 
sertion of said inktank, and a second reference sur- 

35 tace perpendicular to said first reference surface, 
and 

said pressing step includes a first pressing 
step of pressing said projected portion to abut said 
first reference surface, and a second pressing step 
40 of pressing said projected portion to abut said sec- 
ond reference surface. 

9. An ink tank coupling method according to Claim 8, 
wherein said ink tank includes a plurality of project- 

45 ed portions arranged adjacently in the direction of 
insertion of said ink tank into the recording appara- 
tus, and 

one of said plurality of projected portions is 
pressed to abut said first reference surface in said 
so first pressing step, and at least two of said plurality 
of said projected portions are pressed to abut said 
second reference surface in said second pressing 
step. 

55 10. An ink jet recording apparatus comprising a record- 
ing head for ejecting ink to carry out recording, an 
ink supply needle for supplying the ink to said re- 
cording head, and moving means for moving said 



19 



3NSDOCID: <EP. 



09301 70A2_I_> 



37 



EP0 930 170 A2 



38 



ink supply needle to a predetermined position, said 
ink jet recording apparatus being able todetachably 
mount an ink tank containing ink supplied to said 
recording head, wherein said ink jet recording ap- 
paratus further comprises: 

a reference surface against which said ink tank 
is fixedly held, and 

movement preventing means for preventing 
movement of said ink supply needle caused by 
said moving means, 

said movement preventing means being re- 
leased upon said ink tank being attached to 
said ink jet recording apparatus. 

11. An ink jet recording apparatus according to Claim 
10, wherein a direction of insertion of said ink tank 
is substantially perpendicular to a direction of move- 
ment of said ink supply needle caused by said mov- 
ing means. 

12. An ink jet recording apparatus according to Claim 
10, wherein a wrong attachment detecting portion 
for detecting a wrong attachment preventing mem- 
ber, which is provided in a front portion of said ink 
tank in the direction of insertion thereof, is provided 
forwardly of said movement preventing means in 
the direction of insertion of said ink tank. 

13. An ink jet recording apparatus according to Claim 
1 2, wherein said movement preventing means is re- 
leased by said wrong attachment preventing mem- 
ber. 

14. An ink jet recording apparatus according to Claim 
10, wherein at least two types of said movement 
preventing means are provided. 

15. An ink jet recording apparatus according to Claim 
1 0, wherein said movement preventing means is re- 
leased by a front end of said ink tank in the direction 
of insertion thereof. 

16. An ink jet recording apparatus according to Claim 
1 0, wherein said movement preventing means is re- 
leased by a coupling portion of said ink tank to said 
ink supply needle. 

17. An ink jet recording apparatus according to Claim 
10, wherein said moving means includes urging 
means for urging said ink tank in a direction to abut 
said reference surface. 

18. An ink jet recording apparatus according to Claim 
1 0, wherein the recording apparatus includes an ink 
tank unit receiving a plurality of ink tanks, and said 
movement preventing means is released upon said 
ink tanks being all completely attached to said ink 



tank unit. 

19. An ink jet recording apparatus comprising a joint 
needle capable of being connected to an ink tank 

s containing ink used for recording, moving means for 
moving said joint needle to a predetermined posi- 
tion, holding means being able to detachably hold 
said ink tank provided with a projected portion for 
connection to said joint needle, and a reference sur- 

10 face against which said projected portion is fixedly 
held, wherein: 

a direction of movement of said joint needle 
caused by said moving means is perpendicular to 
a direction of insertion of said ink tank into said hold- 

1 S jng means, and is parallel to said reference surface. 

20. An ink jet recording apparatus according to Claim 
19, wherein said moving means includes urging 
means for urging said ink tank in the direction of in- 

20 sertion thereof. 

21. An ink jet recording apparatus according to Claim 
1 9, wherein said reference surface comprises a first 
reference surface perpendicular to the direction of 

25 insertion of said ink tank, and a second reference 
surface perpendicular to said first reference sur- 
face. 

22. An ink jet recording apparatus according to Claim 
30 19, wherein said holding means includes a spring 

for urging said ink tank in a direction perpendicular 
to said first relerence surface. 

23. An ink jet recording apparatus according to Claim 
35 21 , wherein said ink tank includes a plurality of pro- 
jected portions arranged adjacently in the direction 
of insertion of said ink tank into the recording appa- 
ratus, and 

one of said plurality of projected portions is 
40 pressed to abut said first reference surface, and at 
least two of said plurality of said projected portions 
are pressed to abut said second reference surface. 

24. An ink jet recording apparatus according to Claim 
45 23, wherein said holding means includes a click 

member for urging at least one of said plurality of 
projected portions, which abuts only said second 
reference surface, in a direction toward said second 
reference surface, said click member being ar- 
50 ranged in a position to surround said one projected 
portion in cooperation with said second reference 
surface. 

25. An ink jet recording apparatus according to Claim 
55 23, wherein said reference surface is provided by a 

U-shaped guide having an opening opened in the 
direction ol insertion of said ink tank. 
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26. An ink jet recording apparatus according to Claim 
23, wherein said moving means for moving said 
joint needle includes movement preventing means 
for preventing movement of said joint needle 
caused by said moving means until said ink tank is 
attached, and said movement preventing means is 
released upon said ink tank being completely at- 
tached to the jet recording apparatus. 

27. An ink jet recording apparatus according to Claim 
19, further including wrong attachment preventing 
means for preventing wrong attachment of said ink 
tank before said projected portion abuts said first 
reference surface. 

28. An ink tank capable of being detachably mounted 
to the inkjet recording apparatus according to Claim 
10, said ink tank comprising: 

an ink containing portion for containing ink, 
a substantially cylindrical projected portion 
having a communicating portion for communi- 
cating said ink containing portion with the exte- 
rior, 

a lock release portion provided at a front end of 
said ink tank in a direction of insertion thereof 
for releasing a movement preventing means, 
a grip portion provided at a rear end of said ink 
tank in the direction of insertion thereof, and 
a vertical surface portion extending upward 
from said grip portion perpendicularly to a bot- 
tom surface of said ink tank in an opposed re- 
lation to said projected portion, 
said vertical surface portion having an upper 
end at a higher level from the bottom surface 
than an end face of the communicating portion 
of said projected portion, and a lower end at a 
lower level from the bottom surface than a lower 
end of a lateral surface of said projected por- 
tion. 

29. An ink tank according to Claim 28, wherein a wrong 
attachment preventing member for preventing 
wrong attachment of said ink tank is provided in a 
front portion of said ink tank in the direction of in- 
sertion thereof 

30. An ink tank capable of being detachably mounted 
tothe ink jet recording apparatus according to Claim 
1 9, said ink tank comprising a projected portion for 
connection to a joint needle and an ink containing 
portion for containing ink, said projected portion be- 
ing provided on a top surface opposing to a bottom 
surface of said ink tank. 

31 . An ink tank according to Claim 30, wherein a length- 
wise direction of said ink tank is aligned with the di- 
rection of insertion of said ink tank into said ink jet 



recording apparatus. 

32. An ink tank according to Claim 30, wherein said ink 
tank includes a plurality of projected portions, said 

5 plurality of projected portions being arranged in a 

lengthwise direction of said ink tank. 

33. An ink tank according to Claim 32, wherein one of 
said plurality of projected portions, which locates in 

10 the front side in the direction of insertion of said ink 
tank, has a size smaller than that of the other one 
or more projected portions. 

34. An ink tank according to Claim 32, wherein said plu- 
15 rality of projected portions have the same height, 

one of said plurality of projected portions, which 
locates on the front side in the direction of in- 
sertion of said ink tank, has a shape resulted 

20 from stacking two cylinders having different di- 

ameters in a concentric relation one above the 
other such that an end of said one projected 
portion on the side connected to the needle has 
a smaller diameter, and 

25 the other one or more projected portions have 

a cylindrical shape with a diameter being sub- 
stantially equal to that of a base end of said one 
projected portion which locates on the front side 
in the direction of insertion of said ink tank. 

30 

35. An ink tank according to Claim 30, wherein a wrong 
attachment preventing member for preventing 
wrong attachment of said ink tank is provided for- 
wardly of said projected portion of said ink tank in 

35 the direction of insertion thereof. 

36. An ink tank according to Claim 30, wherein said pro- 
jected portion is manufactured separately from said 
ink containing portion. 

40 

37. An ink tank including an ink containing portion for 
containing ink, said ink tank comprising: 

a substantially cylindrical first projected portion 
45 having a communicating portion for communi- 

cating said ink containing portion with the exte- 
rior, and a substantially cylindrical second pro- 
jected portion having a communicating portion 
for leading out the ink in said inkcontaining por- 
so tion to the exterior said first and second pro- 

jected portions being both provided on a sur- 
face opposing to a bottom surface of said ink 
tank, 

a grip portion provided at a rear end of said ink 
55 tank in the direction of insertion thereof, and 

a vertical surface portion extending upward 
from said grip portion perpendicularly to the 
bottom surface of said ink tank in an opposed 
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relation to said first and second projected por- 
tions, 

said second projected portion being provided 
in an area between said vertical surface portion 
and said first projected portion, said vertical 
surface portion having an upper end at a higher 
level from the bottom surface than end faces of 
the communicating portions of said first and 
second projected portions, said second project- 
ed portion being positioned at a level lower than 
a line connecting the upper end of said vertical 
surface portion and the end face of the commu- 
nicating portion of said first projected portion. 

38. An ink tank according to Claim 37, wherein a slope 
is provided between said vertical surface portion 
and the surface opposing to said bottom surface, 
and a rib is provided on said slope. 

39. An ink tank including an ink containing portion for 
containing ink, said ink tank comprising: 

a bottom surface provided with three projec- 
tions for supporting said ink tank, 
an ink supply portion for leading out the ink in 
said ink containing portion to the exterior, 
a top surface opposing to said bottom surface, 
a plurality of lateral surfaces adjacent to said 
bottom surface and said top surface, said plu- 
rality of lateral surfaces including one set of op- 
posing surlaces extended in a lengthwise direc- 
tion of said ink tank : and 
a grip portion provided at one end of said ink 
tank in the lengthwise direction thereof inser- 
tion thereof, 

two of said three projections being provided on 
said bottom surface in an opposed relation in 
areas near the opposing surfaces of said plu- 
rality of lateral surfaces, said ink supply portion 
being provided in an area of said top surface 
opposing to an area locating on or within lines 
connecting said three projections. 

40. An ink tank according to Claim 39, wherein said bot- 
tom surface is inclined to provide the lowest bottom 
surface near the area including said two projec- 
tions, and said ink tank includes a supply tube ex- 
tending from said ink supply portion toward the low- 
est bottom surface. 

41. An ink tank according to Claim 39, wherein an at- 
mosphere communicating portion for communicat- 
ing said ink containing portion with the exterior is 
further provided in the area of said top surface op- 
posing to the area locating on or within the lines con- 
necting said three projections. 

42. An ink tank according to Claim 41 , wherein said top 



surface is provided with a first projected portion in- 
cluding said atmosphere communicating portion, a 
second projected portion including said ink supply 
portion and being separate from said first projected 
5 portion, and a wrong attachment preventing portion 

for identifying the type of said ink tank, 

said wrong attachment preventing portion be- 
ing provided at the other end of said ink tank in the 
lengthwise direction thereof in an opposed relation 
io to said grip portion, said atmosphere communicat- 

ing portion and said ink supply portion being both 
provided above said wrong attachment preventing 
portion. 

15 43. An ink tank according to Claim 41 , wherein the re- 
maining one projection on said bottom surface said 
is provided near a central portion spaced from the 
opposing surfaces of said plurality of lateral surfac- 
es by an equal distance, and said ink supply port 
20 and said atmosphere communicating port are pro- 
vided in an area of said top surface opposing to a 
triangular area defined by lines connecting said 
three projections and to the center line extending 
from the remaining one projection provided near the 
25 central portion. 

44. An ink tank according to Claim 44, wherein said re- 
maining one projection provided near the central 
portion is provided near an end opposite to said grip 

30 portion. 

45. An inktank according to Claim 43, wherein a rib pro- 
jecting by a smaller amount than said three projec- 
tions is provided on said bottom surface in the tri- 

35 angular area defined by the lines connecting said 
three projections and on the center line extending 
from said remaining one projection provided near 
the central portion. 
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